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I. INTRODUCTION

Several programs have been developed for p lott ing contours
on different types of plott ing devices. Most of the programs require
ordered arrays or other restrictions on the data being processed . The
data for this program have the restriction that the elevation above
the x-y plane not be the same as surrounding points; i.e., several
points in an area should not be the same elevation.

The program either develops or reads , as inpu t da ta , tr iangular
patterns from nodal values input. From these triangular elements ,
each side is inves tigated to determine if one of the desired contours
fall in this element. When all elements have been investigated ,
the contours are ordered and spline-filled for a smooth curve output .

Note that the dens ity or sparsi ty of nodal points de term ines the
accuracy of the contour plots .

II. PROGRAM DESCRIPTION

The program is developed in three overlays . Each overlay
uses a dynamic core allocation scheme .

The (0 ,0) overlay determines user preferences as to plotter type ,
number of points used in spline- fitting spacing of contour labeling ,
number of contours desired , and their valves. This overlay remains in
core during the entire process.

The (1,0) overlay reads the input nodal values and their corre-
sponding elevat ion and, if not specified by the user , generates the
triangular elements from the nodal data.

Overlay (2 ,0) locates the desired contours as specified in the
main overlay and order3 these contours for plotting. This routine
produces an output of nodal points , elements , and contours in addition
to tape 7 which is used in the next overlay for plotting.

Overlay (3,0) reads the data from tape 7, spline fits the data to
four times as many points as input , then plots the data on the desired
device.

When the triangular elements have been developed , it is on ly
necessary to implement the proper overlay for add it ional or d i f feren t
contour output. The output on the Houston Instruments is plotted on a
20- x 20-inch plot.

3
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III. PROGRAM USAG E

Input data may be of one or two forms . If the user does
not supply triangular elements as input , the input format is in free
formal as follows :

CARD 1 JMAX , (Number of nodes in plot)

CARD 2 thru JMAX

X coordinate, Y coordinate , Z elevation

If a triangular pat tern is included, the format is:

CARD 1 JMAX , NELM, (Number of triangular elements)

CARD 2 thru JMAX

X coordina te , Y coordinate , Z eleva t ion

CARD 3 .JMPX +2 thru NELM

Node 1 Nodc 2 code 3, of each element

The input is on Tape 1.

When the program begins execution , the following in for mation will
appear on the screen:

r4~+ME VALUE FORMAT A4, 12
IFLO I

I ONLY X V  AND 2 COORDINATES ARE INPUT
2 COORDINATES AND ELEMENTS ARE INPUT
3 REPLOTTING OF GENERATED CONTOURS

INUN 20 SPACING OF CONTOUR NUMBERING
IPTS 4 SMOOTHING FUNCTION FOR SPLINE FIT
IHIP 0 SET TO I FOR HOUSTON INSTRUMENT PLOTS
ITEK 0 SET TO I FOR TEKTRONIX OUTPUT
lICON 0 NUMBER OF CONTOURS TO BE PLOTTED 2OMAX
CONT 0 TO CONTINUE
END 0 TO END

4
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Regardless of the input used , IFLO must be set to 1 , default until
a successful run has been comp leted . Af ter a successful run (i.e.,
tape 7 has been generated) , IFLO set to 2 may be used to generate addi-
tional contours. If IFLO is minus , rio contour nodes will be plotted
(Append ix B , Figures B-2 and B-3)

The foll owi ng parame ters may ‘be changed with each execution:

INUM Factor which controls the spacing of the numbering of the
contours - default 20.

IPTS Smoothing parameter for the spline- fit routine - dela :dt 4.

IH1P Set to 1 for Houston Instruments 1 plots.

ITEK Set to 1 for Tektronix plots.

NCON Set to the number of contours desired .

CONT To continue after all other parameters have been set.

END To end program exec ut ion, the input format is A4, 12.

When the desired parameters have been entered and CONT is en te red ,
the progr am will ask for N ( ’ON con tours  to be entered . These are
f l o a t i n g  po in t  numbers in f r ee  f o r m a t .  Tape 6 con t a in s  a l l  of the
generated o u t p u t .

IV. PROGRAM CHANG ES

One sub rou t ine  is w r i t t e n  in compass .  Th is r o u t i n e  r e t u rn s
the amount  of core available to the program . This may be rep laced by
the following subroutine :

SUBROUTINE KOREFL (A, KORE , KFL)
DIMENS ION A (l)

C

C SET K1~PE equal to or ~rynte r than 35 times the number
of nodes

C

KO RE XXX

R E l i  ‘R N

END
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V. HARDWARE REQUIREMENTS

The f o l l o w i n g  hardware requ i rements  are necessary :

a) Houston Instruments ’ plotter or equivalent.

b) Tektronix 401X terminal  or equ iva l en t .

VI. SOFTWARE REQUIREMENTS

The f o l l o w i n g  s o f t w a r e  r equ i rements  are necessary:

a) Houston Instruments ’ plotting package or equivalent.

b) Tektronix Terminal Control System (TCS).

Two sample problems are presented . Appendix A presents a list of
the input data for each sample problem. Append ix B shows the output
obtained on the Houston Instruments ’ plotter for each example. Appen-
dix C presents a list of the output obtained for the first examp le.
Append ix D is the FORTRAN listing of the program.
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Appendix A.

SAMPLE PROBLEMS INPUT LISTINGS
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INPUT DATA SET I
105 0

8 ,5 .5 3.4
I T . 4  .4 4.7
1l.~ 1.2 4.1
9.6 2.6 3.0
16.3 3.) 4.6
17 . 3.7 4.7
7 .9 4.0 2.7
12 .2 4.9 3.9
12 .6 7.4 4.2
7.3 8.2 3.5
“.~~~ 8.5 3.4
~ .1 11. 4 4 .3
1.8 11.8 4.8
16.7 12. 5.7
18 . 13.6 5.8
15.5 13.4 5• 0

~~~ 16.8 5.2
3.8 17. 9 5.5
13.5 18. 5, 9
2.2  19 .4 4.9
c~.o 20. 5.8

17.~ 19.5 5.9
6.7 21.1 6.1
?.0 23.2 4.6
3.? 22. 9 4. 9
4.5 23.4 5.0
9•7 24,4 4.4

24.4 1.4 5.
29 .? 1. 7 4.1
32.4 0.1 3.3
29.0 3.3 4. 0
38,3 1.8 2.2
4 1. R 2.~ 7 .8
21.4 6.~ 4.~
31.3 5.0 3 .3
36.1 4.7 ?.~
4 1.1 ~ .3 1.3
43.? 5.5 3.8
49.4 3 .u4 2 ,8
33.4 7.6 3.3
22. ? 10. 7 4. 9
27 .)  10.3 4 .2
31.8 9 .8 ‘3.5
41 •3  ° .S 4.1
31.1 12.2 4.3
30.8 13.8 4.5
31.8 14 .0 4 .7
29.R 15~~ 4.8
23, 1 16. 0 5.1
~4 .Q 12. 1 4 .5
41.4 12. 8 5.0
43,3 15.4 5.8
34. 0 1 7.5 c 8
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37.9 18.3 6.4
39.1 18.0 6.3
33.7 )9•8 6.7
39 S F 70. 5 6.7
30.2 ?1.4 6.8
37• c 22.0 6.8
4?.c 22.3 6.8
?3.° ?2.3 6.0
2?.’ 26.1 6.8
?4.° 26.3 7.0
42. C 25 .4 6.7
48 ,5 25. ’! 5.4
10.’ 25.6 4.8
8.7 ?7.fl 4.5
4.1 27.2 4.0
2.1 29.7 3.3
14.7 29.0 5.1
19.7 ?8•4 6.5
33.0 ‘8.5 7.9
?9 .~, 30,~ 7.7
?5.~ 30.7 8.1
48 , 7 30.8 4.9
44.1 ‘1.3 5.3
46 ,9 32. 9 4. 7
45,3 33.’! 4.7
39, cZ 32.5 5.8
13.8 34.5 5,0
10.8 35.8 5.1
19.? 36.0 6.5
?0.3 36. 9 6.4
?7.P 36.3 6.5
40 ,0 6.6 4.4
47 •0 36.4 4.0
1.1 39.4 ~1.9
13.2 39•3 5.6
33. n 38, 5 5.5
) R ~~9 42.3 5.4
35,3 4.0.6 4.9
36,3 41.7 4.5
43,7 41.1 3.5
?R,° 42.2 5.2
32.~ 42.8 4.8
15.1 44.6 4.9
14.0 45.9 4.6
18.3 47.4 4.2
15 .3 4~~.3 4.1
1R .~ 46.fl 4.6
?4 .o 48.5 3.9
32 ,4 48.5 3.6
38 ,4 45 .6 3.6
41.~ 47.0 2.9
47 .0 4 7.5 2.7
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INPUT DATA SET 2
157 0
0. 0. 4.
0. 10. ~~ .

0. 70. 6.
0. 10. 7 .
0. 40. 8.
0. 50. 9.
0. 60, 10.
0. 70. 11.
0. P0. 12.
0. QO. 13.
0. 100. 14.
0. 120. 15.
0. 130. 16.
0. 150. 17.
0. 180. 19.
0. 200. 19.
—3. 11. 5.
—14, 37. 6.
—1 7 . 41. 7.
—21. 65. 8.
— 27. 84. 9.
—30.  93. 10.
—33, 102. 11.
—36. 112. 13.
—39 . 121. 15.
—42 . 131. 17.
—46 .  140. 18.
—53. 158. 19.
—6. 9. 5.
— 24. 33. 6.
—3 0. 41. 7.
—36 .  48. 8.
—4 ? .  57. 10.
—48. 65. 12.
—54 . 71. 14.
—60.  R i ,  16.
—66. 99. 18.
—78. 105. 19.
—8, 7, ~~ .

— 16. 13. 6.
—3?. 26. 7.
—4 0. 32. 9.
—4 8 .  . 7. 10.
—56. 44. 11.
—64. 51. 13.

- —7?. 57. 14.
— 0 .  64. 16.
— 99 , 69. 17.
—96. 76. 18.
—1 06 . 81. 19 .
— 9 , 4 , 5,
—18. 7, 6 ,
—37. 14. ~•
—46. 18. 9.
—55. 21. 10.

it)
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—65 . 24. 12.
—74 . 27. 14 .
— 9 3,  30. 16.
— 9 3 ,  34. 17.
—10?. 39. 18.
— 1 1 0 .  41. 19 .
—10 . — 1.  5.
—? 9 , — 3. 6
—

~~~~~. —4. 7.
—4 9. —5 .  ~~.

—58, —6. ~~~.

— 69 . —7.  ~~~~,

—78, —9. fl,
~~~~~~~~~~ —9. i2.
—9 6. — 1 1 . 13.
— 106. — 1 1 .  15.

11’ . — 1 2 .  18.
—12 5 .  —1 3 .  19 .
—9. —4.  5.
—27 , — 1?. 6.
—45. —20. 7.

~~4. —24. 8,
—63. —28. 9.
—7 2. —32. 10.
—RI . —3 6 . 1!.
—90, —38, 14.
—10 0. —42. 16.
— 109 . —44 . 19.

—36. —49. 6.
4’. —56. 7,

—4 8 • —64.  8.
— 5 4 , —7? .  10.
—60. —90. 11.
—66, —88, 1?.
—72. —96. 14.
—79. —10 4. 15.
—94, —112. 16.
— 9 0 .  — 1 2 0 .  17.
—96 . —12 9 . 19 .
— 107 . — 136.  19.
0. — 10. 5.
0. —30. 6.
0. —60. 7.
0. — 90. P.
(1. — I ’fl . 9.
0. — )~~O , 10.
0. —1 70. 11.

L . ~~~ .-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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0. —1 80.  12.
0. —1 90. 13.
4. — 9. 5.
8.  — i8. 7 .
12. — 27. 8.
21 —46. 9.
59 . — 126. 10.
67, —144. 11.
79. —171.  12.
10. —3 . 5.
19. — 6 . 7.
2 8.  — 9 .  9.

.7. —12. 9.
67. —? 1.  10.
117 . —36. 11.
116. —42 . 12.
165 . — 51. 13.
183. —57. 14.
10. .7 5.
20. 1.5 6.
30. 2 .2 8.
~0. 3.7 

9 .

70. 5.? 10.
100. 7.5 11.
110. 8,4 12.
120. 9.1 13.
130. 10. 17.
160. 12.1 18.
180. 13.5 19 .
9. 5, 5.
26. 1~~. 7.
35. 20. 9.
44. 25. 9.
53. 30. 10.
62. 35. 1 1 .

70. 40. 12.
Rfl. 45. 1-3 .
97 . 55 •  15.
105. 60. 17.
139 . 80. 1$.
173. 100. 19.
5 . 9. 5.
13. 27. 6 ,
1.. 36. 7.
23. 45 , 8 ,

27, 54. 10.
3? .  63. 11.
40. 91. 12.
44. 90. 11.
49. 99. Ic.
53, 108. 16.
SR. 117. 17.
6 €.  135. 18.
80. 16?. )9 .

12
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Appendix B.

CONTOURS
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DATA SET I — CONTOUR I FLO = +1
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DATA SET 1 — ( ;oN i 1u R IFLO = —1
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DATA SET 2 — GENERATED TRIANGULAR PATTERN

/ ~
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DATA SET 2 — CONTOUR IFLO +1
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Appendix C.

OUTPUT FROM EXAMPLE 1
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P,ffl MPFD OF Cf) NTO~’Pc TI) 4F PLOTTFD = 6
OF MOPF S =

P~f l)MPFO OF F1FMF.~’ TS ‘ P7

~JOflF ~ _ r OOPf l  Y—COOP!) v~ I t F

.P503POOE.fl1 .5~ 000fl0’~.0O .~ 4~ O000E,’l 1
? . 1 7 4 0 0 0 0 F. 0 7  .4 000f l OO r . f l O  .~~7 OCf l00F .0 1

. t 1~~~~~~~~~ 0 0 F . 0 7  . 12 O~~~ 0O 0 ’~~ . f ll  • 4 1 0~~~ f l f l f l F . f l 1

4 .8600000E .0l .26fl1~fl00F.01 .1~ 0C0O~ E.0).1100000I .01 .4600000E+01
.17~ 0 f lO0 E.0’ .37Ofl000~~.0l .470(’C’OOE .Pl
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10  . 710’~~0O 0E . 0)  •R2f l 0000 r4 Ol  .25(~0O00F.0111 .2500I~0OE.O1 .8SOfl000v.,l .1400 (’OOE+flI
1? .~ 1O0fl0OE.01 .1140000~ .0~’ .4300000E.01
1~ .1RO0’~00E.01 .)IROf’0Or,0? .4Pf l0000E, ’Il
14 .lf’1O~ 0OE,O2 ~120OoOe,-.n2 .~ 7O0flO0E .fl1

.lROOflOOE,0? .1360000r.fl? .cR 00000F .O1
16 .1S~ 0nOOf.0? .1340000r.02 .58OflI~00E,0)
17 .~‘2OO0O0E.01 .I6R0000F.0? .c?0000(W.o1
IP .‘QOOflOOE .Ol .1790n00~ .o2 .c fl0r~OflE ,fll10 .l3cOflO flE. O ? .lR00000r.02 .SPOOflOOE .O1
‘0 .2200000E ,fll •1940000r.0? .4 9Ofl fl OO Fifl l
2! .9000’)OOE .OI .2000000r,fl2 .‘ 8 0 0 0 00 F 4 0 ’ !
?7 . 1750000 E .02 .19~ Ofl00 ~~.02 .S900 f l f l O E .0 )
23 .6700flflOE.01 .2110000F.02 .4100flO0E.t~124 .2000000F.01 .2320000r.02 •4600000E.flI
2~ . 32 0 0 n O O E , 0 I  .2290000r,02 .4000000E.O1
26 .4 ’500000E.01 .2340flOCF.fl2 .~ OO0flOOE .OTI
77 .Q7()0000E.01 .244O0O0~ .fl? .4400000E.Ol

.244 0000E ,07 . l4 0 0 f l O f l r , O I  .~~O O O O 0 0 E . 0 1
70 .2920000E.fl? .1700000r.O1 .4IOC000E .fl1
30 .3240000E.02 .l000000r,00 .1300000E.01
11 .2900000F.0? .3300000r.0l .4000000E.nI
3? .3R~ O0O0E~ O2 .180O000~ .0) .2200(’OOE.01
31 .4IPOnOOE .fl? .250C000~ .01 .2P00000E.0j
34 .2140fl0OE,07 .6SO0OO0~ .01 •4800000E.01

.3130fl0flE.R? .S000000r.0l .3300000E.fll
36 .3610000E.07 .4700000r+0t .?700000E.01
37 .4110000E.fl? .53fl0(~OO’- .O1 .3300000F.01

.43?O0OO~ ,n7 .550Of ~00r .O1 .3P OOf lOO E .O 1
30 .4940~~0 0E . A ?  . 3 R 0 f l 0 o Or .~~l .?P00000E .01
40 .3340~ 00E,O? .7600000F.OI .llOOflOOE+O )
4 1 .22?0000F.07 .10 70000r .02  .49O~ 000E.0147 .27 1 0000E.07 .10300O0~~.fl2 .4?Ot~0O0E .0!
41 . 3)R 000 f l~ .0~ .qR00000c.0 I .i~ O O0 0 O E .f l1
44 .4330V’OOE.0? .8500~ 00r.fl1 .41flO (~0OE.fl1,3110fl00E•fl7 ..122~ 00O~~ O2 .4300000E.fl1
Is’ .10P0~ 00E•~I? .11R0~ 0Or,fl2 .4c00000E.O1
47 .31R0’~~0E.0? .1400000F.0? .4700000E.flI
48 .?9P0~’00F,07 .lcs0000r .0?  .4800000E .f l1
40 ,21t”~0OF.~ ?. .1600000’ .fl? .~~3OOOOOE .0)5(1 • 34Q flfl~~. .1?7n~ 0Oc.02 .4cOfl000F.flI
51 .4140(1O (W.fl? .12 R0~~f l0~~,A?  .C O 0 O 0 0 0 F .~~I
5? .43 1 0 f lO 0~~~~~~0? •)S4f~~flflr .fl? .S~ 0(’’~fl0F .fl1 

-
‘

ci .340O~’00~ .0? .1?50”00 .0? .cPOr 000F.0l
54 .17O0~ 0O~ .02 .l810’~0Oi~.0? .64~~On 0 f~F . r l )
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.39100O0E,~13? .180n0Oo~~.fl2

.3370”OOE.O? .1990003F.0? .6700000E.01

.39~ 0”00E.0? ,2050000c.02 .6700000E.01
58 .30?0000F.~~? ,2140000r+02 .AROOflOOE .01
So .17c0~)OOE,O7 •2?0V~00oF.0? .6800000E.01
61 ,4250°OOF.0? .?230000r.0? .6800000E+01
63 .?3 R n o O o ~:.o 2 •223fl~ 0c~r.0? .f-000000E.O1
6? •2230000E+0? ,2610000r.0? .6R 00000E.01

.?490’”70E.0? .2630000~~+02 .7000000E.01
66 .4?0C”OOFeO2 .?540000 +02 .6700000E.fl1

.4 95f 1000F . f l2  .2510000c .fl2 .5400000E,01

.lOlOnOOE .0? .?5f,0000c.02 .4800000E.01
67 .8700900E+fll .2700000r+02 .4500000E+01

.430~fl’00E+fl 1 ,27?0000c ,02 .4000000E.01
60 .?100000E.01 .?97flfl0fl~~+0? .l300flOOE+01
70 .14?0000E.0? .2900000c +02 .SLOOAOOE ;C1 :4

71 .1970000E,02 .2840000~~.O? .6~ 0fl000E+O1
7? .3300~)00E.(2 .2850000~~+02 .7qe0000E,o1
73 . ?960000E +0 ’  .3050000c.fl2 .7700000E.01
74 .2S60000E,ui 2 .3070000~

’ +fl? .PI00000E+C1
7~ .48?0000E.fl? .3090000r+02 .49O0000E+~~1
V. .4410000E.0? .3130000r+0? .SI00000E.01
77 .4690000F.02 .3290000r+02 .4700000E.01
78 .4510~~00E,0? .3310000r+0? .4700000E401
70 .39500O~3E.07 .3250000 r +fl? .SR00000E.A1

.1390r%OOE.0? .3450000F.02 .S000000E.01
8 ’ !  .1OF0000E+fl? .3580000r+0? .cl 00000F+o1

.197OflQOE+0? .360OCOO~
’.0? .€‘ OOOOOE .Ol

.2 0 1 0 0 0 0 E + 02  ,3690000r+fl? ,6400000E+O1

~ 4 • 2780000 E + • 3630000 ~ + 0? • 6 ~ 00 (‘0 CE + (11
Pc .4090~ 00F.0? .366C~ Oflr.0? .4400c100E.o1
8’- •479Y100E.07 ,3640000r.fl? .4000000E+01
87 .1I00000E.O1 .3940000I~.0? .390C000E+(~1

•13?0,~UOE+O 2 .3930(’0C~~.fl2 .S600000E.fl1
.1300”~00E+0? .3950 fl00r ,02 .5~ 0000flF.01

90 .1883000F+0? .421000(V+02 .5400000E+01
91 .353fl’~00E.02 .4060000~~+02
92 .3630000E+02 •4I7fl00C~~+02 .4~ fl0(’00E.fl1
93 .4370”(~0E+02 .4I1000C~- .0? .‘~ 00000E+ 01
96 .2 P P 0 0 0 0 E + O ?  .47?CflOfl~-.0? .S?Cf!000E.01
qc .1? 0000F+fl? ,4?R0flOOL+(~? ,4POOMOE .01
9’- .1~~10~~00E.O? , 4 4f , t ) ( ’Øf l r + 0 2  .4900000E+C)1
97 .140’~00flE+O? .4590000r.fl? .4€00000E.fl1

.4?00000E+fl1
9° .1S’OOOOF .O? .4R30(’00’~.0? .4100000F+e1

1 00 .1P60000F,0? •4€0000AR+0? ,460f1000E+01
101 .2400000E.0? .4850000F.02 .lqOr000E.01
10’ .1?60~~00E.0? ,4850000r+0? ..6OC000E.fl1
103 .3840fl00F,0? .4~ 60(’00~

’ +0?
104 . 4 1 5 0 0 0 ( W .f l 2  .4700000R.0? .?900000E.r1

.47 0 0 0 0 0 E + 02  .4lS000Cr,0? .?700000E.CI
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ELFMFNT NODE I NOD E 7 NODE 3

1 63 6? 71
2 63 6? 61
3 62 71 22
4 71 61 74
5 62 61 22
6 61 61 58
7 71 22 70
8 63 74 73
9 74 71 82

10 61 22 49
11 63 59 73
12 61 48
13 22 70 66
14 70 ~7i 81)
15 74 71 84
1. 71 82 80
17 82 74 83

22 49 15
19 49 61 48
20 58 71 72
21 49 59 56
22 70 66 67
?3 66 7? 19
24 80 70 81

73 84 89
‘6 84 74 93
77 82 80 88
28 83 8? 90
29 49 15 41
30 i~ 2. 16
‘1 48 49 46
3? 73 7? 79
33 72 ~634 56 49 53

66 67 ?7
36 67 70 81
37 22 )9 16
3 . 19 66 27
39 .1 90 88
40 94 R Q  94

41 89 73 79
42 83 84 94
43 89 8? 90
44 90 81 94

45 15 41 14
46 41 49 4?
47 16 15 14
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49 49 46 42
49 46 49 47

72 79 6 4

51 56 7? 59
52 48 Si 47
53 53 56 54
54 67 27 69

55 Ri 67 68
56 JO 16 17
57 27 19 21
59 88 9) 87
59 .9 94 95 -

~~~

60 79 99 85
61 90 88 96
62 94 90 101
63 41 14 34
64 4? 41 34
65 14 16 9
66 46 42 45
67 47 46 45
69 79 64 76
69 64 7? 59
70 ~ 9 56 54
71 53 47 50

53 50
73 ?7 6. 26
74 68 ~ I 69
75 16 17 12
76 17 19 21
77 ?1 27 ?3
79 81 87 69
79 87 88 97
90 94 95 102
81 95 ~ 9 91

99 85 91
93 85 79 76

88 06 97
95 96 90 1OC

101 100
97 10 1 04 102
88 14 34 6
89 34 42 Ii
90 16 9 10
0) 9 14 6

42 45 43
93 45 47 50
94 64 76 75
95 S9 64 60
96 S4 69
97 61 64 55

23



98 68 26 25
99 ‘6 ?7 23
100 69 68 ?4
101 )7 1? 18
102 12 16 10
103 21 17 23
104 96 102 92
115 91 95 92
106 85 91
107 76 85 78
108 96 97 99
109 100 96 98
110 101 100 98
111 34 6 2
112 42 31 35

• 113 31 34 28
114 9 10 8
115 6 9 8
116 45 43 50
117 43 47 40
11 8 76 76 77
119 75 64 65
120 64 60 65
121 60 57
12? S7 54 65
123 S5 50 51
124 26 2~ 23
125 25 6R 24
126 12 I~ 13
127 19 17 23
128 10 12 11
129 112 9~~ 103
130 92 9S 93
131 95 78 86
13? 78 76 77
133 99 96 98
1’4 6 2 5

2 34 2 .
136 31 35 29
137 15 4? 40
13~ ?b 11 29
139 10 8 7
140 8 5
141 43 ~ 0 40
142 75 7~7 86
143 6’) 65 52
144 67 60 55
145 50 ci 44
146 51 65 5?
147 25 23 20

24
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148 24 25 20
14 9 l~ 13 20
150 13 12 11
i~~i 23 18 20
152 11 10 7
153 92 103 93
154 103 10? 104
155 85 93 86
1~~6 78 8 7 77
157 2 5 3
iSP 35 ?9 31)
159 40 35 36
160 8 7 4
161 6 8 3
16? 50 40 36
163 65 62 39
164 52 60 55
165 51 44 52
166 44 50 37
167 103 93 104
168 93 Q6 105
160 30 36 36
170 7 4 1
17) 4 3
172 16 50 37
173 62 39 44
174 37 44 38

93 104 105
176 36 30 32
177 4 1 3
178 37 36 32
179 . 9 44 38
180 38 37 33
18! 32 37 33
1~~2 38 10 33
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CONTOUR NUMBER I CO”JTOUP VALUF = .3000000(.O1

EL EM ENT L I N E
x V X V

139 .89750000F+OI .42250000F+01 ,76750000E.01 .557~00O0F.0115? .76750000r+01 •55750000E.01 .55857143feOl ,59285714E.01
154 .40?00000F+02 •47214?86E.02 .41057143E’.O? .46800000E.02
15° .33700000F+02 •48500000E.01 •34750000E.0? .61~ 0O000E.01160 •R9750000F.01 .42250000E.01 .95983017E.O1 .26011986F.O1
16? .34750000F+02 .61500000E.01 .35900000E+02 ,60333333E.01
163 .49993333F.02 •45733133E,O) ,49130769E+O2 .54394615E.O1
167 .418666675,02 .46016667E.07 .4105714IF’C2 .46900000E+02
168 .47?07692F’02 .44938462E.02 .45762500E.O? .45100000E’02
169 •33700000F.02 .48500000E.O) .34?50000E+O? .26000000E’Ol
170 •95983017F401 .26013996E s-01 .81c7)~ ?9E.01 .25000000E’Ol17? .35900000F+02 .60333333E’fll .38600000E’O? •S0000000F’Ol
173 ,49993333F•02 .45733133E’OI .48461538E+02 .45230769E401
176 .41R66667F.02 .460166F’7E’0? •45762500E+O? .45100000F.02
17€ .34?S0000F,02 .24000000E.Oj .34009091E+0? .56363636E+00
178 .38€00000F+02 .S0000000E.01 .40336164F+0? .43454545E’OI
17Q .48461538F,02 •45230769E.01 .48160000E’O? .41400000E+01
180 .41520000F.02 .36200000E+01 .42080000E+O? .31000000E’Ol
181 .403363645+02 .43454545E.0I .41520000E.0? .36200000E’Ol
192 .4 8160000C,02  .41400000E’Ol •42080000F.0? .310000005.01
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CONTOUR NUMBER 2 CONTOUR VALUE = .40000005.01

ELEMENT LINE
x V X V

58 .190833335.01 .301000005+0? .19117A47E.01 .393941185.0?
6? .23653333F.02 .480733335.0? .?4369?315.0? .480153~cF•0?74 .548333335.01 .3?072??2E.O? .429874365.01 .2774)14285+02
78 .190833335.01 .391000005.02 .648333335.01 .320722??F’O?
79 .181176475.01 •39394118E.0? .294285715+01 •403?RS7IE’02
80 .323666675.02 .466000005.02 .11S00000E.0? .469?S000E’07
86 .236533335.02 .490733335,02 .23?28571E+0? •481428675’02
87 .24369?31~ +02 .48015385E.0? .31~ 00000E’0? .469?5000E’0290 .11085714F.02 .762857)45.01 .900833335.01 .928133335.01

~? .311626005.02 .11300000E.0? .284428575+02 .101571415’02
100 .429874365+01 .27201428E-+0? .204615385.01 •26200000E’O?
10? .900833335.01 .Q?833333E’Ol .592500005.01 .10700000F’O?
104 .323666675.02 .46600000E.02 .34)331335.0? .454777785+02
110 .232285715.02 •48142R57E.O? .221000005.0? .48133313E’O?
11? .290013145.02 .310097095.01 .280331335.02 .912222275+01
1)4 .110857145.02 .7F,285714E.01 .123333335.02 .573331135+01
11~ .123333335.02 ,57333333E’)l .128000005+02 .47~00000E’01
11 €’ •31362500F.02 •11300000E’O? .333500005.02 .112~ 0OOflE’02
117 .284428575.02 .101571435.0? .285000005.02 ,970000005’Ol
128 .592500005.01 .102000005’O? .423331335+01 .104331115.0?
12° .341333335.02 .45477778E.0? .374666675.0? .439666675.02
130 .421444445+02 .396000005+0? .400000005’02 .414000005’02
136 .290013145’0.~ •31009709F.01 .294625005.02 .211750005+01
137 .280333335+02 .912222225.01 .285000005.0? .970000005+01
140 .129000005.02 •47500000E.01 .127857145+0? .464?8671E’Ol
141 .331500005.02 .1I2S0000E’O? .342750005.0? •10c750005’02

• 150 .423333335+01 .10433333E.O2 .220000005.01 •991428c75•01
• 153 .374666675.02 •41~66667E’0? .400000005.07 .414000005’02

155 .4?144444F.02 .196000005.02 .478966435.0? .364017575.0?
158 .294625005.02 .211250005.01 .296000005.0? .150000005.01
161 .127857145.02 •46428571E,01 .120000005+0? •30C00000E.01• 16? •3427~ O00F.02 .10575000E.0? .357331335.0? .104777785.02
163 .469600005.02 .844000005.01 .489846155.0? .136107605.02
166 .374833335+02 .961666675.01 •430?S000E.0? ,R1000000F•0I
168 .478966435.02 .364037575+0? .478997235.0? .364034145.02
173 .120000005.02 •1OS00000E.01 .116000005’O2 .13?727?7E’OI
17? .3c233333F.02 .104777795.02 .374831335.0? .961666675.01
173 .46Q6O00O~ .02 .944000005.01 .437692115.0? .R 13846)cE+0)
174 .430250005.02 .Pl000000E.01 .437666675.0? .750000005,01
177 .1)328S71F.02 .11000000E.01 .11’-000ø0E’O? .13?727?75’Ol
179 •43769?31~ .02 .813846155+01 .432666675+0? .75000000F’Ol
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CONTOU8 NUMPFP 3 CONTOUP VALUE = .5000fl00E.O1

E~LFMF~~4 T LTNF
x ‘( x V

12 • 2 Pq00000F ,02 •16~ 33113F.8? •?9O4flOOO’~+O? .I fflP0000F.O?
13 .)2 ’~OO OC O F. O2 .27R66A~.7F.O2 .1I~~O9n9 1E.O? •244qOgoqf~.o?
10 .2~~~O O O O O F . O 2  .l~ 633333E.O 2 .?c133 133F.~)2 • 1c~~333 1iF.n?
2 1 .2P~ 4 0O OO F , O2 •P~O9Cn OOE .O? • 3O? 1fl;?’~f .O2 • 15qc2~~1?v.0 2
?2 .12qOOOfl~ F~.O2 •2 7l 3tS6~ 6 7 F , f l ?  .I3 7R3~~’3E*O2 .28~~~~c~~’~7F .n?
21 .11~~O9O° 1F.O2 .24490909E.fl2 .1OP8IMIP E.O? .24 ?181~~? E .O2
20 .?F’33333c.02 .11022?22F.02 .??~ 5OOOOE .O ? .131~ OfloDF .O?
31 .2S333333F.02 •1S~ 33133E.~ 2 .243~ 3133E.O? .1S61 1313F.~ 234 .3~ 2P)S?6E.O2 .1s9S2~ 32E.n? .30640000E*O2 •1c9800A8F.02
3~ .13783333f +O2 .286666fo7E.0? .1045t~OOOE .O? .34113331F.02
38 .1fl~ S1~~18F.02 •24218182E.0? .1t220 flOO~~.O? .2lQ4O flOnF+0?
4~ •?1733333F.02 .11022722E.fl7 .?1~~12cOOE,O2 .10Q 6?cOflF.0?
4(, .?2~’S0OO0F.O2 .I3JS0000E.02 .?3c44444E.t’? .153f.6~~~1F.fl24P .24383333F,02 .L’c633333E.fl7 •23c44444E—OP .153~ 6~ 67E.02c? .3O~ 4O0O OF.O2 •lcQOOO ~ OE.P? •1?400000F.O? .l 4cc4c4cE.02
~ c .)0450OoO~ .O2 .36333333E.02 •10209091E.fl7 .31101 8111?E.0?
57 .1122(10001.02 .? 1840000E.02  .9400 0000E.01 .? 2c142 ~~~E.0?
516 .99916M,7F.o1 .1~, 100~10~ F,02 .89?94118E.01 .39335?94 E .02
59 •3s,cs0 000 r.02 .4?S00 000E.02 .3? c OO ” O O E . O? .4 15714 ?P E+02
~, fI .3~5590909F.fl? .17~~36’~364E .07  •4010O00~lF.0? .34#42~ c7E.0?
~~1 .14Q2~571c 02 .4 1842R57 F.02 . I5 P4 f l f l O OE.0 ?  .44 100000E .0?
(,2 .2fl1~~ ’~o6 7F•02 .41~~06~~~7F . ( l? .?Rf l 61c38E,0? .43 1~~9?3i f .02
~,1 .‘1c125001.02 .l0P6?~fl0E,02 .2081?~~0E*fl? .7)R7 cOOnl .01
~~ . I’Q64706~~.0? .10223529E.0? • 147166Is~7E.02 .98ci1311F2.01
71 .3 2400000r.02 .l4954S65F.02 .34cc3 164~ E,0? .1454~~1c4E,r, ?
7~ .34553P4~~~.02 .14546154F,fl? .i5F~R9674E.0? .1417366~p4r.02
71 •44~ 9QOOOc+O1 •?a4flIq99E.fl? .45()43297 E.OI  .?3400~6f lE .02
74 .IO?0~ 091F.0? .1~ D 1A1~~?E*0? .1011~,6”67E*~~? .15461111E .02
7~ .50555556r.01 .lc600000F.0? .96.0fl~ fl0F,01 .1??7~ 800E.02
77 •°4000000c.01 .?~5l4?P~,E.0? . 4I17~’5E*0l .23?35?(14E.0?
7~ .000l o~o7I*01 .3~~100fl00F.0? .1t~1I~ ’~67E 0? .3546~111IF.O2
1~ • I~g,q4~~~~l 1 .o j  • 10335?94f. 17 7 .23~ R0i)00F.0? .43?~ 00flfl1*O?
0~~ •1~ C5OOo0~~,o2 .4’SOOOOOE.O? .29?500c~0E,fl? •429167c0-r,a?
81 •1?~ O’)fl0Or.O~ •41c714?9E.0? .14~~1e,~~~7F.0? .60?UOO8IF.fl?

2 .3~
,
~ 9~)9 09~~.0? •1Th363(o4E.0? .34OIlrobo67E.O? .4O?~ 0O0flF .0?

~6 1 .kOl00 000r.02 .34842~ c7E.n? •43fl33111E.0? .3 3 - ~-A~~7F.0?
84 .l4R2R5’I~~ ,02 .4 1842 857F.n? .11~’R 0 0 0 f l E , 0 ?  .4 326 00001.02
~5 .Ic841000F.02 .44 1000001, 6? .187000’ IOF,07 .448~~00 0fl1.0?
~~ ~~~~~~~~~~~~~~ • 4 1Q06 F,f,7F.02 .IQ’0fl”0flF.07 .4’~ c0flOoE.0?167 .‘P~~,1S3$r ,02 .411697111.0? .?Q?S0000E.07 •4 ? 7~ 0nF.82
pa .?80 1L’c OO r.02 .719750801.0 1 . l f’Q 10800F.0?  .“ 19f l0 f l08F~~0 1
9n • f l064706r.02 .1)?21c291.I’? .174750081,0? .114~ 0fl8flF* fl2
91 • 147 o~,~,7c.02 • q0c331111.p ’ 1 .160Ifl100~~.07 .I,1~~f lf l00fl1 ,C61
94 •47 175no0~~•o2 • i6)9250001.o? •4za 5 cc~~~~.~~7 .3~~~0O0G 81.O?97 • 3 ~~6c9Q47 4 r . ( 17  . 1 4 I 7 3~~ 4F.8? .360(,6~c67~~.0? .1417??77F’O?
9° .44~ 99000~ .OI .214 0116091.07 .44olc1? 1~~.o 1 •2 3 10 7c ’ 1 ?r . 02
90 .45043207F.o1 •714001633F.0’ . 4111’51.81 .?3?’c7Q4F’0?

‘101 .c 55cs6~~.ol .16 600000F.0? •41416’,67E*01 .15101 ,71.6?
107 .~~‘~ fl00006~.O1 •I ??75088E.0? .I2 4?c688F*O? .II4~ O00OF.fl?
101 .41833333~~.02 •1106lS~ A7F.6? .447008001.0? .1??l)0000F.O2
Ill .?41 075F.02 •142537111.fl1 •?440?261OF.0? .140604g~ F.0I
11 16 .4711~ o00ral2 .16c6256001.0? .45~ 00fl00E.0? .3?I00 008F.fl?
1l~ .4716S~ S~~ F.02 .‘1OcOflOOOE .O? .4 ’6flfl~ 0f ’0 7  .? 9 ’ 6 0 0 O~1F.0?

‘171 .3f,fl~~.6~~7F.O2 •14!72???1.fl? .4I193~~’1~” E * 0 ?  .12700906F.0?
‘174 .4403S3?3I~,O ) .‘1’97c12E.)? .140166671.0I .?27C00001.02
1” .4141I’F,A7~~.flI . lclq 1M,7F.6? .71714?l~ o F . 01 .1354? RclE•0?
11? • 4.41060 p0r.02 .12’0 08001.0? •45~ 000O0f .0 2 .i2I0000e,F’02
l3~ .7438 56751.02 .142537311.01 • 74 18816 3F.O? .j 39913’~’1F.0j
110 •,‘44O?29q~.O2 .1468Q495F.f l I  .?440?”~-5E.6? .1’001~~.-~ F.f l1
14~ •413q1co10~~.o2 • 1?1q~ o00 F.o? .4 160 18’c F .0? . 1 ? 7 9 7 ~’’1?F.O?
147 .~~~~166# ~7~~.0 1 .77750080 1.0? .?S7 c O O n n F .0 1  .1’~~4 1c1.7r .o?

~~~ • ‘17 14?16M .fl1 .11c42~ c 1F.O? .24~~~’-~~~
7
~~.Al .l9l°8000F.fl?

ici ~~~~~~~~~~~~~~ • !0I606001.8? .?~~75 f66 0 0F .01  .I 4 I ~’ 1-7F * I~?
I~~1 • ‘6 ’~?6~ ” 7 V . 02  .I?10~

,
~~o7 F.f l? .4 16~

, 1P6~~7 F . O ?  .? Ia21077 1.n?
1~’5 .~.160l0~ 5~

- .02 .1~~797~~1?1,fl? .4110 0 0 0 0 F .0 ?  . I? lc?0 .lF.f l?
171 .4412cfd ’ ,7~~.n2 .12’~f l#’,A~~7F.0? •E.11606001.fl? . l ?1c? ~~.1c . r I 2
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CONTOUR NUMBER 4 CONTOUR VALUE = .60000005.01

ELEMENT LINE
X V X V

3 •17866667V.02 .?09833335.0? .184)333335.02 .20231313F’02
5 .237624255.02 .222833005+0? .180333335.0? .202331135.02
7 .178666675.02 .209833335.0? .17735714E’O? •2R6142~6E’02

10 •237624?SF.02 .222833005+02 .23799534E’O? .222958015+02
12 .238029995.02 .272966025.02 .300400005+0? •190400005’O?
14 .177357145.02 .296142P65’fl? .17733333E’0? .304333115.02
16 .174000005,02 .35500000E’O? .177333335+02 .304333335.02
19 .237995345.02 .772958035.0? .238029995+02 .2229660?F’02
21 .300400005.02 .190400005.02. .322631585.02 .182157805.0?
25 .304000005.02 .374000005.0? .32?27273E’02 .366818195.02
27 .174000005.02 .355000005.0? .15866667ç.O? .379333115.02
29 .1~~Al8182E.02 .387727275.0? •19700000E.0? .389800t)OE’O2
3? •3~ ‘809525.02 .321190485.0? .384578955.0? .322894745.02
34 .322631585.02 .18?1S789E.fl? .330333335.0? .1ROI1111E’02
40 .304000005.02 .374000005+02 .2818461bE.0? .385692315.02
41 •32227273F.02 .366818185.0? .384578955.0? .322894745.02
4? .281846155.02 .385692315.0? .23133333E’O? .386666675.02
43 .159666675.02 .379333335.02 .19018)925+02 .387727275.02
44 .197000005.02 ,38980000E.0? .231333335.02 .386666675.02
50 .389809525.02 .321190485.02 .40055556E.02 .309??2??F’02
c3 .339333335.02 .180111115.0? .35300000E’O? .177666675.02
68 .400555565+02 .309222225.02 .43050000E’O? .281C00005,02
7? .35100000F’02 .177666675.02 •37?684215’02 .171210~ 3E’0277 .687647065.01 .71294)185+4)? .746666675.01 .207333135.0?
94 .430500005+02 .283500005.02 .444111115.0? .275000005.0?
97 .372684215.02 .)7121053E.0? .384000005.0? .171166675’02
99 .687647065,01 .212941185.0? .650000005.01 .213090915.02

103 .664444445.01 .206222225.02 .746666675.0) .207331135.0?
119 .444111115+02 .275000005.02 .455000005.02 •2523946?F’O?
120 .459285715+02 .73900000E.02 .455000005.0? .252184625.02
123 .384000005.02 .171166675.02 .396307695.02 .16900000E’O?
124 .640833335.01 .21250000E.02 .650000005.01 .213090915.0?
127 .66444444F’Ol •20622?22E.02 .621666675.01 .20566667E’02
143 .45Q295715.02 .21900000E’02 .431400005.0? .167800005+0?
146 .396307695.02 .16800000E.0? .416200005.07 •16440000E’02
147 .640833135.01 .212500005.02 .632500005.01 .2095R3315’02
15) .621666675.01 .705666675.02 .632500005.01 .209593135.02
164 .431400005.02 .167800005.0? .416?0000E.02 .164400005.0?

29
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CONTOUR NUMBER S CONTOUR VALUE = .70000005.01

EIFMENT LTt’4F
X V X V

I .248909325.02 .26299102E.02 .248927305.02 .2630?916E.0?
2 .248909325.02 •?F,299302E.02 ,24899?31E.02 .2629720?!’02
4 .248927305.02 .263029365.02 .215437505.0? .291187505.02
6 .249992315.02 .26297?02E.02 .249184855.02 .26292910E’02
9 .215437505+02 .29118750E’02 .212000005.02 .343437~ 0F’0?11 .249184855.02 .262829105+02 .30066667E’02 .234222225•02

1~ .285500005.02 .338833335.02 .271125005.02 .34550000E’02
17 .212000005.02 .34343750E.02 .221705985.02 .347117655.02
20 .300666675.02 .214222?2E.02 .307090915.02 .226909095.02
25 .28550000F.02 .338833335.02 .306818185.02 .330454555.02
26 .271125005.02 .145500005.0? .22)705895.02 .347117665.02
32 .35785714F.02 .302142865.0? .337473685.02 .3123694?E’02
33 .307090915.02 .226909095.02 .33c250005.02 .219760005.02
41 .30681818F.02 .310454555.02 .337473685.02 .312369425.02
Sfl .357857145.02 .30214?86E.02 .397500005.02 .26)750005.02
51 .336250005.02 .219750005.02 .366819185.02 .231818185.02
69 .397500005+02 .261750005.0? .166819185+02 .23)818185.02

30

—--~ - -- - .— - . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~- ~~~~~~-~~~
-- - - -



-- - -

CONTOUR NUMBER 6 CONTOU R VALUE = .90000005.01

ELEMENT LINE
x V X V

4 .755363645.02 .103000005.02 .252312505.0? .305562~0F+O2
8 .755363645.02 .30300000E.02 .26600000E’02 .306~0000F’029 .252312~0F’02 .305562505.0? .25200000E’O2 .310312~ 0F’02

1~ .766000005.02 .10650000E’02 .257376005.02 .31050000E’02
17 .25?00000F.02 .31031250E.02 .25?88235E’O? .31064706E’02
26 .257375005.02 .310500005.02 .25288?ISE’O2 .310647065’O?

31

~~~ -~~~~~~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -  - - - -  ~~~~~~~~
-.-- •— - -

~~~~~~~~~~~~~ 
-
~~~~~ 

a- - ---- • • -•



COt~’TOU P x y

.30005.01 
- 

.5586714E’Oi .592~~~71F.01
.30005.01 .767~ 0005.01 .c57c0005.o!
. 30O~ 5.01 .897c000E.01 .422~ 0O0F.01
.30005.01 .95983025.01 .2601 3995.0)
.30005.01 .91c71415•01 .250o0005.01

— .30005.01 .4020000E+07 .47214?9E.0?
— .30005.01 .41057145.0? .46800005+02
— .30005.01 .4196€67E+02 .460)6675.0?
— .30005.01 .45762505+0? .451C000F.02
—.30005.01 .47207605.0? .44919465.4)2
.3000~~.01 .49310775.0? .~ 43°462E.01
.10005.01 .48993315.0? .45713335.01
.30005.01 .48461545.02 .45210775.01
.10005.01 .48160005.0? .414r6000E,01
.3000~~,O1 .42080005+0? .310o0005.01
.30005,01 .41~~’000E•0? .362’OOOF.Ol
.I000F.01 .4031636F~ 0? .434~ 4S5F+01
.30005.01 .38600005+02 .5004)0005.01
.30005.01 .36900005.0? .603~ 333F.01
.30005.01 .34760005.0? ,615~ OOO5,O1
.30005.0! .33700005.0? .48500005.01
.10005.01 .34?~ fl’)0E’0? .?400000F.01
.30005.01 .34000095.0? .~~636364E.00



CO?~TOUP X V

.40005.01 .29428575.01 .4032857F.0?

.40005.01 .181)7655+01 .19304125.0?

.40005.01 .i90M311F.01 .3Oia000F,02

.4000F.Oi .5491331E’Ol .120~ 2?2F+0?

.40005.01 .42987445.01 .?72.11435+0?

.40005.01 .20461545.01 .26?~ 0fl05’02
— .40005.01 .22100005.0? .481 ‘3335.0?
— .40005.01 .23??8675’02 •481 (~2R6F+02
— .40005 +01 .365331E ‘0? .4807331E+0?
—.40005.01 .24369235+0? .48016385.02
— .40005.01 .31500005.02 •469”SOOE+O?
—.40005.01 .32366675+0? .46600005+0?
— .40005+01 .34133335’4)? .45477785.02
— .40005.01 • 1746€675~ 0? .43866675+02
— .404)05.01 .40000005.0? .41400005.02
— .40005.0! .42144445+0? .38600005+0?
— ..‘000F+01 .4789664E.02 .364~ 376F”02
.40005+01 .22000 005+01 .99142965.01
.40005.01 .4233331E’OI • 10413115.02
.40005+01 .59?S000E’Ol .1O2~ 000E’02
.40005+01 .90081115.01 .92813335.01
.40005+01 .11085715+0? .762~ 671F’01
.40005.01 .12311335.0? .57313315,01
.40005.01 .12900005.0? .47580005.01
.40005+01 .12786715.0? .464~ 967F’01
.40005+01 .12000005.02 .105’1000E’0I
.40005.01 •116’~flfl4)E’0? .13?7?73F.01
.40005.01 .11328675+0? .110004)05.01

— .404)05.01 .29600005.0? .150’~00OF’01
— .40005.01 .29467505.0? .?11’S~ 05’01
— .40005.01 .2900131E’O? .13009715.01
— .404)05.0! .?8t)1311F’0? .9122?2?F.01
— .40005.01 •28c0000E,02 •970”OOOE’Ol
— .40005.01 .8442865’O? .101~~71 65.0?
—.40005+01 .11362505.0? • 11 3~’000F.0?
— .40005.01 .333504)0E~ 0? .)1?~ 000F+0?
— .40005 .01 .34?7~ 0OE’O? .10675005.0?
— .40005.01 .35713135.0? .10477~ 8F+0?
— .40005.01 .37483115+02
— .40005.01 .43075005.02 •810’00’)~~.O1
— .60005+01 .43266675402 .750 000F”’I
— .40005+01 .43769335.07 ~~~~~~~~~~~~
— .40005+01 .46960035.02 .P46,”OflO r ,Ol
— .40005+01 .48984675.0? .13~

,
~~’77F ’0?
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rO’.JTOIJ P X Y

.~~000~ .01 .?440?10F.07 • I40 19501.01

.10001.01 •?41u6071.O? • 14211731 .01

.~~O00F.0l .241616351.0? . 139~ 31’,F.01_ .I006F.01 •4R2~ 000F.0’ •7qf.A000F,0?
— .50001.01 .47Q~~~5~,F’0? .305r0001•02

~.10001,01 .47175001.0’ .10975001.0?
— .60001.01 .45500001’07 .32160001*0?_ .l000r,01 .44700001.0? .32200001.0?
— .50001.01 .4303311E+0? .130A ~,671.0?
— .c000F.01 .40300001.0? .34P,.?16~ 1,fl?

~.~~000F.Ol .36600911.o? .37616361.0?

~.100OF,01 .3491~.671.07 .4Q210001.02
-.~~000F’01 .32500001.0? .41571431.02
— .c000F,01 .1OSS000F.02 .475~~0001.fl?
~.1r00E.01 .29250001.02 .47 9 67 56 1,6 ?
— .~~000F.01 .216061541.0? .43l10?IF.02
— .~~ 00 0F • 0 1  .?01R~.67F.0? .438~ 6~’71.0?
— .50001.01 .16780001*0? .440’~0fl0V.02
— .‘- 000F’Ol .15940081.02 .44110001.02
— .~~000F.0I .14°?857E*02 .438A’16f,F.02
— .50001.01 .136’~fl00F.0? .43?~.0fl0F.O2

~.1000F.0l .99794121*01 .39315291*02
~.b000F.0) .Q9916~’7F’0l .361’8601,0?
— .50001*01 .1011f671.0’ .‘164A 1111+62_ .I000F.01 .10?0~ 091.0? .~~c01 R l RF,0?
— .co o or ,o 1  .1O4~ 0O0F *0?  .3 4 3 1 3 3 31, 6?
— .50001,01 .13791 111,07 .?166A667F.02
_ .1000F.Ol .12900001.07 .278’~~67F,0?
— .S000F*01 .11609001.0? .74490911*0?
_ .b000F.01 .10 16611621.0? .?4?’1161161,fl2
— .50001.01 .11220081.0? .?1R’0f)0E.02
— .~~000 F ’01 .94000001.01 .?25 4291,6?
— .50001.01 .166411761.01 .23215791.0?_ .C000F*01 .45043101.01 .234101631,0?
— .50001.0 1 .449990 01 .01  . ?3401901 .0?
— .~~0fl0F.01 .44936321.01 .?33~ 75l1.6?
— .50001.01 .34016671.01 .2?7~~f l f l0F.0?
— .50 001.01 .‘5~ 500fl1•01 .195,1671,0?
— .60001.01 .24666671.01 .191~~000F.0?_ .I000F .fl1 .23714791.01 .I35A ?~ 6F.0?_ .b 000F,01 .43416671.01 .1c1~~167F.fl?
— .50001,01 .59665561.01 .Is6’~fl00F.O?
— .‘~000F.01 .06500001.01 .1??~ 5fl0F*fl?
_ .C000F,01 .124750 31.0? .11410001*02
— .~~0001.01 .139~ 671F.0? .1027 1531*0?
— .~~0 00F.01 .16796671.0? .916571111.01
— .50001.01 • 16910601.0? .~~191010F .01
...l006V.0I .~~0161?50F’O7 .7167cfl61,01

~.c00Ol•01 •?lcl2SOF’0? .IOP-?SOF*O?
— .~~fl00F.01 .21733311.02 .110’?22F.0?
.1000F.0I .72610001.02 .133-8601.02

_ .I000F,01 .23544441*02 •I61’6” 71.0?
— .~~000F.0I .243163131.”? • 156’ 1131.fl?
_ .C0 00F.01 .75113111.0? .15~~1113F’fl?
- .~~0 00F.61 .76160080 1.62 .1~’6’331F.0?
— •~~000F*01 • 994000F,02 .1F,0~ 0fl0F.0?
— .50001*01 .30710531.0? .159~~’~’1F.02_ .b000F.01 .30~’40onF,07 .1~~9~ 000F.02
— .50001.01 .32400001.07 .14914661,02
— .50001.01 .345~~19S1.07 .145.6151.02
— .50001.01 .l5~’RQ471.0? •l 41716~ F.0?_ .C000F.01 .36fl~’~’671.fl7 .141~~???E.0?_ .C000F.01 .411035’1r,0? .127~ °Q0F.0?
— .~~000E,01 .41401051.fl? .1?7~~761F.0?_ .66001.01 .43300001.02 .1?1~~?04F.02
— .50001*01 .44026671.0 ,  .12366671.0?
~.cO0Ol•01 .496 116461.07 .71 16730161.0?
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cOIy 1•Oup x V

.6000 5+01 .17~ 66675’0? •?09~ 333F+0?

.60005+01 .18033115.0? .?0211335,0?

.60005 • 01 • 23762415.0? .222 ~ 3305.0?

.60005.01 .23799535.0? .?220580F+0?
— ..‘OOOF.OI • 1786667E+07 .?09~ 333E.02
— .60005.01 .)773~ 71E’02 .29614295+02
— .60005.0 1 • 17733135+0? .30413335.02
—.60005.01 • 17400005.0? •3551000E.fl?
—.€000E.01 .1586667E+0? .378’313F.0?
— .60005.0! .190lP1PE~ fl2 •3877?73F’02
— .60005+01 • 19700005+02 .389~ 000E.fl2
— .60005+01 .23133115+02 .39666675.02
— .60005.01 .28184625+02
— .60005+01 •3040000E’0? .374~ 0fl0F+02
— .60005+01 .32277775+0? •366P18?F+02
— .60005.01 .18457895+0? .1??~ 947E’02
— .60005+01 •38990955.37 .12fl9055.O?
— .60005.01 •40O55~ 6E~ 0? .309?22?5.02
— .60005.01 .43050005+0? .283~ 000E’fl?
— .60005.01 .444)11 IE’O? .?75n0005+0?
— .60005.01 .45500005+0? .252’~846F .02
— .60005.01 •45Q7p575+07 .239r’0005.0?
— .60005.01 •4314000E’O? •1678000E’O?
— .60005.01 .41620005.07 • 16460005.0?
— .60005+01 .3963077E.0? • 16800005+02
— .60005.01 .18400005.02 .171)6675+0?
— .60005.01 .37768475+02 .17121055+02
— .6000E’01 •35300005’O? • 17766675,0?
— .60005.01 .33913315+02 .1801)115.02
— .60005.01 .32263165+07 • 1821 ~79F’fl?
— .60005.01 •3004000E’O? • 1901.0005+0?
— .60005.01 .23903005+0? .?22°MOE’02
.60005+01 .68764715+01 .21?041?F.0?
.60005+01 •7466667E+0l .70733335+0?
.60005.01 .66444445.01 .20622225.0?
.60005+01 .62166675+01 •?05A 667F.02
.60005+01 .63260005+01 .209~ R13E’fl2
.60005.01 .64083315+01 .?12c000E,0?
.60005.01 .65000005+01 .213~’°O9F.0?
.60005+01 .68764715.01 .21?04)?E,0?
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C0~’-T0U R X V

.7000 1.0 1 .24990915+0? •?6?99305+0?

.70005+01  •24R~~?71E+0? •263”2°4F+02

.70005÷0! .21543755+07 .29119755.0?

• 70005+01 .21200005.0? .34343755+ 0?

•7o0o~~.01 .22170595+0? .3471 1765+0?
.70005+01 .771 12505+07 .345~ 000F+0?
• 70005+01 • 28550005+0? .338°3335+02
.70005+01 .30681975.0? •3306545E.02
.70005+01 ,13?4737E.0? .31216845+02
.70005.01 .35795715.02 .30214295.0?
.~~000~~.01 .39750005+02 .26)75005+02
.70005+01 .36681925+0? .23191825+0?

• 7000E+Ol .33~ ?500E.02 •?19~5~ 0E’02
.7004)5.01 .30709095.0? .226~ 091E’02

• 70005+01 .30066675.0? •234??22E’02
.70001,0! •?491849E+fl7 •26?~ 291F+02
•7000F+01 •?4899’3E+0? .?62Q7205.02
.70005 .01 .24990915+02 .?620930E+02
.80005.01 .25636165,07 .303 ’000F’02
.8000F+01 •25?3125E +0? .305~ 6?5F.0?

•Q000E.01 .5?0000F’0? .31011255.02

•9000~~’01 .25288245+0? .31064715+0?
.80005+01 .25737505+0? .310c0005,02

• 8004)5,01 •26f~0O0flF.0? • 306~ 00OE.0?
• 80005.01 •2553616~~’07 •103f000F’0?
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OVFPL AY (CO~~TOIIR.0,0)
PPOt~PA M ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 TAPF7=511,TAPE?=5’3,TAPE9Q)

C

C THIS COMTO HQ PROr,pAt~ OFV ELOPEI) 0y r,PAOY PATQTCK —— FEB 1977— —
C AT M !RADCOM PE11ST(3~J5 APSENAL
C

D!MFNSION NL (1)
COM MON/CONTRL /NC0PITP,VAL (20) ,Il~LOW,jNM ,JMAX,NELM,JPT
COMM0P4/MXUP~/XMAX ,XM IN .YMAX,YMD,XC ,YC
C (WMON/H!0LOT/1~~T .TTK
COMMON/COPE /KO PS
NC ON T P= 0

IFL(~W~~1
IP’JM =20
J~.!AX fl
NFL M~~fl
IPT= 4
!H1 0
1TK 0
t(OPF O
PEWTNf) 1
PEWTNP 2
REWIN D 7

C
C THESE STAT FM ENT S A PE FOR SYSTE’~’ LO ADING IN Tf-~1 MA II~’t OVERLAY

C

T F(J MA X • .  0 )  r~r TO 10
BaC KSPA C E 7

PEAfl(7) NELM

~O CALL cONNFC(c)
Call CONNSC (6)
WPITE (6 ,9300)

C
C SSTA8LTSH rONTPflf PARAMETERS

C
?e) CALL TEK ())

W PT TE (6.91 00)  IFLOW,P ’j M,IPT, IHj  ,TT I( ,NCfl P~,ITP
REA fl(~~,80OO) NAME ,TVA L
TF (NA MF .50. 4HI~ LO) I F LOW =TV A I
IF(NAMF .10. 4HT N~IM) iNM~~IVA L
lF (~PAMP •1t3 • 4~ TPTS) TPT= IV A L
T F( NA MF •1O. 4HTHTP) 1H1 1
TF (NAME •c r ~• 4’-4IT~~~ GO TO 30
IF(NAME .50 . 4F4NCON ) NCO NT P= IV ’L
IF(P .JA MF .10. 414CONT) GO TO 40
!F(NA ME •SQ• 1MENI3) GO TO coo
GO T O 2’)

C PJITIALI7E TFI(TPONTX
C

‘0 T T ~~ =1
CALL INTTT (0)
CA LL TEPM (l,1074)
CALL CHPST7 (3)
GO TO 20

~~~~~~~~~~--~~~~~~~~ - - --
~~~~. -- ~~~~~~~~~~~~~~~~ , , _ _ __
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40 !F(THT •NF . 1) GO TO 50
REW IND 99
CALL T N T T A L ( 9 9 ,1 00 ,22 . 0)
CALL PSTR( 1)

co CONTINUE
IF(IFLOW .10. 1) 00 TO 300
CALL TEP ((1)
WP IT E(6 , 9200) NCONTR
READ (5,*) (VAL (t~J).N ).NCONTP)
IF (TFLOW •GE. 2) GO TO 300
R5A fl (1,~~) JMAX,(~JEL~
W P T T E(7 )  IMAX ,NEL’~’
DO 100 T= ),JMAX
RE A P (1,*) X,Y,7

100 WPITE(7) X,Y,7
IF (NELM •15 . 0) GO TO 300
DO 200 1 1.NELM
READ (1,’) P~iL(1), P~JL (?),NL (3)

200 WP!TE(7) (WL(K),K=),3)
300 JFLOW IABS (IFLOW )

DO 400 I JFLOW ,1
CALL OVFRLAY (7HCONTOUP,I,0)

400 CONTINUE
CALL TEK (1)
IELOW 3
TVA L 1=TVAL
IF (THI .GT. 0) CALL RSTP (?)
GO TO 10

500 CONTINUE
TF (IHI .GT. 0) CALL RSTP ?
WPITE(6,9400)
CALL DTSCON (6)
CALL EXIT

8000 FOPMAT (A4,I?)
9100 FOPMAT (1H * NAME*7X*VAL!jEe1OX*FOPMAT A4,I2~~/

A * ISLO*9X12,4X*MTNUS TO OMIT POINT NUMAEPS*/
IcX*1*4X*ONLY X ,Y  AN~ 7 COOPO1NATFS APE INPUT’/

C 1cX’?*4X~~C00PDINATES AND ELEMENTS ARE IN~ UT*/[3 1SX*3*4 X*PEOLOTTTNG flF GENERATED CONT0URS~~/
F * ZMI,M*9X12.4X*SPACING OF CONTOUR NUMREPTNG*/
F * IPTSeIOXI1,4X*SMOOTHTNG FUNCTION FOR SPLINE FTT~ /
0 * IH1P~~10XI1,4X*S5T TO 1 FOP HOUSTON INSTRUMENT PLOTS./

a 11F4(’I0XII,4xe55T TO 1 FOP TEKTRONIX OUTPUT~~/
* p4coN*JflxI~~,4xeN(JMpFp OF CONTOURS TO BE PLOTTED 2OMAX*/

j  * CONT*1OX*0*4X*TO Cr)NTTN,,E*/
‘ f (.JfJ •10X00’4XaTO 51 fl*//)

9200 FOPMAT (!H • ENTEP•T5’ CONTOURS TN ASSENDING ORDER FREE FTE I 0 / )
9300 FOPMAT (1HO)
9400 FOPMAT(IHO )

E NP
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SUF4POUTINF TEK (K)
COMMON/~-IIDLOT /TH1 ,TTE~cIF (TT FJ<  .‘JF . fl GO 10 400
GO TO (100,?00),K

100 CAL L ERAS E
CAL L HOME

GO TO 300
‘00 CAL L NFW LTN
300 CALL TSFNI)

RI’ TI JR#I
400 W P IT E(6 , 9 0 0 0 )

PITIIRN
9000 FOPUAT (p-~))

EN D

40—
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IDENT KOQFFL
ENTRY KOPEFI
EXT CRC
LIST 1)

*
• CALL Kr~REFL ( A, KOQE , KEI
• ‘ FL  FIELD LENGTH
• KOPE= KFL — Afl)PESS OF A—I.

VF~) ~6,’flI4K0PEFL,24/?
AO SA V F  HSS7 I
K~~O~~FL DATA 0

SX6 A 0
cP) xl ITN CONVEPSION
c A l  A l . )  FIN cc~NV~~Pc 1ON
5*6 AO cavr
58? x l FIN CONvF PSION

41.1 FIN C0NV~ PSION
581 x l  FIN CONV rPS ION
cx ~, 81
cA~ PIc AvE SAVE RI (A r ) 1)PESS nF A )

P7
R2SAVE SAV F P2 (A DD R Es S nF KOPF )
83

SA 6 R3cAvE SAVE 9 1  (ADOPESS CE KEL)
MX E 0
546 LENGTH
NEMOPY CM .LFNGTI-4,PECALL 7EMO PY MACRO CALL
SAl LENGTH LOAD I FN~~TM INTO xl ((IPPcP HALF)
LXL 10 S~.411T INTO LOWER ~ ALFcx~ xl  FIELD LENC~HT INTO X 6
542 RISAV F
546 x2 SlOPE LEPIGHT INTO P~ Fr~ WOOD
c4? A DflPE~~S OF A INTO X?
TX3 X 1—X?
cX 6 x 3 — 1  KOPF TNT() X6
SAl B2SAVE

XI SlOPE KOOF INTO ‘‘d R wOP r~
A0SAVE

SAO Xl
I’D KOPEFL

LENGTH DATA 0 STOPA~ E FOP LENGT k PFT UP ’ F f l  ~ v CPC
R I S A V E ‘3A TA 0 STOPA GI ’  FOP 81
R?cAVE OATA (1 STORAGE FOP ~ ?
R1S4VE t’IATA 0 ST O PA F FOP 93

FND
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OVEPLAV (COP ~’TOUI~.l .0)
PPOGPP~M TPIA Nr~
COMMON /CONTPL/NCt1NTR,~/AL (2f’),I~~LOW ,TNI,M. ‘~~AX,NF !M,TPTc
COMMON /COPF/KOPF
COMMON f t ( ) )
C A L l  K O P51 L(A, KOPr .~~F(
KOPC~~~4* (KOQ5/~’4)
[3’) 100 T~~’ .KOPF

100 A (I)=0 .O
REWIND 7
Q~ 4fl(7) J UA X , N F I ’4

J~+~~ “~~JMA X
L~

’
~ IMAX.!

L~~l~~?*JM4X,1
L~~?=3*JMAX. 1
tK~~~4*,1MAX ,l
L~~4=S*~J MA * , )
LK d ~~6*JM 4 X + l

I Rf t D T F  •~~ T~ 0)  00 TO ‘00
CALL TEK (! )

WPITE (~~,9fl00) MK,KOPF
CA L L EX!T

200 CA l L T Q T ( . ~ ( l ) , A ( L K ) , A ( L ~~1) , A ( L~~? ) , A ( LP<~~) , A ( L I c 4 ) , A ( I  K5).JMAX ,NFLM)
~~fl~~~O FO9~~AT r) .-~1* CO PI’ TN SU FFICTFNT EFOED =~~[7*  A V A T L A 8 I  F ~~ T 7 )

F \ ~)

~~ .-- —~~ 
.-

~~~~~~ -- -.-- - ---- - — _--- -- - -‘---—— ‘ -_- — — -‘---- - --— — _  ---~ —‘- — ---—
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SIIPOOUTINF TRT (X,V ,7,XP,Y P .TOMTT, TF LM ,JMAx ,N 1 )
C
C THIS ROUTINE FOPMI ILATFS TRYANG , ES FROM THE NODAL POINT DATA
C

DIMENS ION ~ ( 1) .Y ( 1)  ,7( I)  ,XP ( I ) .Y P ( l )  ,T O M I T ( 1 )  ,IFLM(1,1) ‘ T I C S )
?fl DO 110 1O = l ,J MA X

110 IOMIT (IO)=0
CALl PEAD (x,Y,?,JM AX)

C
C DETERMINE THE CENTER OF THE NOPAL POINT DATA TO BEGIN THE TRIAN GLES
C

CALL CENTFP (X,Y.jMAX ,Jl)

120 CALL CLOSF(X,y,7. JMAX, J),J?,J3 ,TOM IT,l,
CALL. POT(x,Y .xP.YP,JM~~X .JI .~J?,J3)
CALL CLC3SF(XP,YP.7,JMAX. Jl,.J?, J3,TOMIT .?)
TF ( II .~JE . 0) C.C’ TO 140
I’WIT I i )

GO TO 120
160 CON T INPJF

NI = 1
TFLM (1 ,Nl ~Jl
TEE . ‘~ (‘,NI ) I
III M ( 3, N l )= J 3

lO~ IL (1 )rTFLM (l.~~ ) )
I L (?) TFLM(?.N1 )

It (1) IFLM(1,N 1)
IL (4) =IFLM( l ,Nl )
IL (5 )  = IELM (2
nr’ ~00 M=l,3
C A LL COMPAPE (N,Nl • IL ( M )  • IL CM ,1 • IFLU , lOOM)
T~~(TCOU •GT . 0) 00 TO 200
CALL POT(x,y, x P,YP,JM~~x ,IL( M) ,T ( (M.1) .IL (U.?)
j1= ’)

1~~0 CALL CLflS~~(xP, yP,
7,JMAX, TL (M),TL (M.l),,3,Ir ~MyT,?)

T E l ~3 ~~~~ 1)) (Z~~ T~ ?1)4~
C A l L  SIDEOK(N,IL (M ),I1 (M.1),J3.IEI _ M ,ICHK)
!F (ICNK .FD. 0 )  GO TO 165
!OMTT (J3)=?

- 
GO TO 1”)

1’~ CAl L CHFC~~(j3.TF (.M ,X,Y,N ,Tr~w ,TOM IT )
Tr( TC HK •~~O. 0) GO TO 170
!~~~TT (J1) =1
GO TO 160

J7 0 T F( J3 •F0. 0) 00 TO ?0’)
N=N, 1
T F L M ( l , N ) = T I  ( i a )

T~~L M ( ? , M )  = T L  ( M + 1 )
TFL~A ( ~ ~ M) =~~1

‘00 CONTI~~IJ F
TF(~” .E0. NI) GO Tfl 100
NI N1 .1
0”) TO 100

100 CO~ITTNl IF

~EWIN D 7
W P I T E ( 7 )  JMAX,N)
[30 400 j = ) , j M AX

400 WPTTF(7) Y ( J ) , y (J ) , 7 ( J )

(10 500 N=1,N1
5(’0 WPITF(7) (TFLM(K,~!),K~~1,3 )

F~ir1

43
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SUBPOUTINF PEAD (X,Y,7,JMAX)
C

C T HIS ROUTINE REA DS THE INPUT (ThTA AN I) FINDS THE MAX AND MIM
C AND THE COORD OF THE CENTER OF THE PLOT
C

COUMON /MXMN/XMAX .XMIN,YMAX,YMP .XC ,YC
DTMFNSTON X (1) .Y(1 ) .Z U)
X MAX =—1 .E20
YMA X=— I .E’0
XMIN= 1.E20
YMT P 4  1.E20
IFLAG O
DO 100 J= ),JWAX
PFAD (7) X (j),Y(J).7(J)

10 0 T F ( X (  J) .LT. 0 .0 .OR. Y ( J )  .LT . 0.0)  IFLAG= 1
IF( T FLAG •F0, I) 01) Ti) 500

200 (11) 100 J = j , J M A X
T F (x(J) •GT. XMAX XMAX X(J)
!F (X(J) •~~T~ XM TN ) XMy~ ’=x( J)
jF(y(J) .GT. YMAX) YMAX Y (J)
IF (Y(J) .IT . YMIN ) YMT~~= Y(i I

100 COP’4TINIIF
X C= ( X M A X . X M T N ) * 0 . c
Y C = ( Y M A X . Y M T N ) * f ) .c
P1TIIPN

~~0() XM=O.0

(10 600 J=1.J MA *
T F ( X ( J )  .I T . XMl X U = X ( J )
7I’ (Y(J ) .1 T . YM ) YW Y ( J )

600 COPJT INIJE
fl” 700 l= 1 ,J M A X
X (J) X ( J ) — X M
Y (J) Y ( J ) — Y M

700 CONTINUE
GO TO 700

44 
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SUBPOUTINF CENTFR (X,Y.JMAX ,J1)
C
C THIS ROUTINE FINDS THE POINT NVAP EST T4) THE CENTER
C

COMMON/MXMN/XMAX , XMIN,YMAX,YMI’~,XC,YC
DIMENSION X (1),Y(1)
Jl=fl
R1=1.E20
00 10’) J 1 , J M A X
R=SOPT( (X(j)—XC)~~~?,(Y (J)—YC )~~*?)
TF (8 .GT. RI ) GO TO 100
P1=P
J1=J

100 CONTINUE
RETURN
END

45

—--_ .— -

~ 

- ~~---~~~~~~~~~ _ .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - -~~~~~~~~

SUR I~OIJTTNF CLOSF (X.Y,7,JMAX .Jl .J?,J3,1OMIT,KI )
C
C THIS ROUTINE FINDS BASED QN Ki
C K! = I THE 2 POINTS NFAP rST TO J~
C = 2 THF 001141 NEAREST THE AVEPAC,F OF ii A~ O J?
C

DT MF NSTO N X C ! )  •Y ( l ) ~~Z ( l )  ,T O H I T ( 1)
COMMON/ MXMN /XMAX ,XM TN,YMAX ,YM IP ,XC, YC

~O SCALE O .0
XL MTT=1.2*AMS (X(J1 I
J3=f)  

—

XP O.’)
YP=0 .0
IF (K1 •~“F. )) 00 TO 100

XP=X (J1)
YP =Y (J 1 )

100 R1= 1.E2O
2 1)0 00 cOO J= 1,J MAX

lF( TO M I T(. l) •GT • 0) GO TO 500
IF (J .E0. JI •09. J .50. J7 B Oo. J .50. J1 GO TO 500
IF(V1 .FO. 1) 00 TO ?9(~

C
C C’-4FCK TO 5FF TI’ POINT IS W TTNT~ XLTM IT

C
TE (ARS(X ( I ) )  •LT . XLMTT •A14fl~ Y ( J )  .GT~ SCALE )  GO TO 290

C
C CI-(~’CK II’ POINT IS GREATER THAN SCALE
C

IF (V(J) .LT. SCALE) GO TO 500
JJ= ii

C
C CHECK IF DOINT IS WITHIN 45 DEG OF Ji AND J2 LINE
C

A =1 .0
TF(X (J) •IT . 0.0 •AN0. X (J1 ) .‘ T. 0.0) A —1.0
IF(x (J) .11. ‘~.0 •AND. XC.)’) • I T . 0.0) 00 TO 220

- I~~( X ( J )  .01. 0.1) •A P~fl 1 X (Jl) .LT. 0.0) JJ=J2
270 XX =A~ 

( x (J ) )  —X (J ) )
T F(XX .GE . 0.0) C,0 TO 290
1 F ( Y ( J ) / A ° 5 ( X X )  .LT.  1 .0 )  01) TO 500
GO TO 290

‘20 JJ J2
4=—) .0

GO TO 2 )0
‘°0 R=SORT((X (l)—XP)**24 (Y (J)—YP)*o?)

11(9 .GT. 91 ) 00 TO 500
P)=P
GO T O ( 3 0 0 ,4 0 0 ) . K1

100 J ? J
GO TO 500

400 J~~~J
500 CONTTNUI’
600 CON TINUE

PET’ 1814
F’ ~JP
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SUPPOLJTTNI’ POT (X,y,XP ,yP,JMAX,.l1,J?,J3)
C
C •** THIS POUTINE ROTATES ALL POINTS SO THAT THE X AXE S LII’S Al ONG
C ~~~ Ji TO J? AND THF V AX FS IS DIPI’CTFO A W A Y  FOOM J~
C ~~~ WITH X (J1)= — X C  I?)
C

DIMENSION X (1) .Y(I ) ,YP(1) ,X0(l
D=X (J?) —X (J1 )
IF(D .NE. 0.0) GO TO 200
S’’= 1 • 0
CS=O.0
X IP’C X ( f l )
01) T1) 300

200 ! F(Y ( J 2 )  •~~JF~~ VU ))) GO TO 220
X~•=0.0
DO 710 J=J.JMAX
XP ( J ) X (J )

7)0 CONTINUE
GO 10 110

770 XM= (Y (J?)_V (Jl ))/’~
THETA = A T A N ( X M )
SN=5 TN C THI’ TA
CS=COS (THFTA )

2~ 0 X INC X ( , J 1 ) — V ( J 1 ) / X M
300 CONTINIIF

DO 100 J=1,J MA X
XP U )  X (J)~~CS.Y (J) * 14

100 YP(.I) XTNC*SN,Y (.J)*CS_X(J)*SN
C
C SHII’T X A X F S  TO THE CFNT FP OF 1 AND J’
C

I1~ X A V G ( X P ( J I ) .X Q ( . J ’ ) ) * ~3 .5
DO 150 l = l . J M A X

J~~O X P (  l ) = X P ( , U — X A V G
T I ’ C l l  .EO. 0)  60 TO 500
IF (YP (l1) .LE. 0.0) 60 TO ~00
(11) 400 J=1,JMAX

400 YP( l) —YP(J)

~00 CO~JTI14UF
R FT ’ J R ~~’

END
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SUP°OUTINE CHECK ( JT .IFLM.X ,V,N’ ,ICH K,IOMIT)
C
C *** THIS POUTINE CHECKS TO SEE IF THE JOINT THAT HAS BEEN FOtJNr~
C ~~~~ DOES NOT HAVE ALL THE POSSTRILTT !FS USFD
C

DIMFWSION X (1),Y(J) ,IFLM(3 .1) •TOMTT(1 )
IF(TOUIT( .JT) .GT. 0) 00 TO 0’)~
PT=~~.14l5Q76
TC HK=0
A’,’Gl=0.0
A NG=0 .0
DO 1000 <=1,14 )
Di) 100 1 1.1
IF(TELM(T,~~) .11). JT) GO TO ?O~

100 C O N T INU E

On TO lPO~
‘00 00 10 (?10,22fl,?1r~),I
210 J 1 T FLM (2•K)

J7 IELM (3 , K )
GO TO 300

“C’ Jl= T F L M ( 1 . P ( )
J’ TELM (3,K )
01) TO 100

‘10 J1=TEL M (l,~~)
J7 TELM (2.K)

~‘~0 A~~= (X( J ))_X (J2))**?.(V (Jl)_V (J’))**?
P=cf)RT ((X (JT )_X(JI))4*7+ (Y(JT)_V(Jl))**2)
C=cOPT( (X(JT)_X(J2))**?,(Y(JT)~~Y (J?))**2)
i)= (A2—8*B—C*C ) / (—7.~~BGC)
TF (~~BS(D) •LE. 0.999999) 00 TO 400

T F ( f l  •LT. 0.0) ANr,1 PI
00 10 900

600 CO NTI NU E
STC N.~1.T F ( f l  .LT.  0 .0) cTG N — 1 .
A NG 1 A C O S ( A R S ( I , )  I
T F (S I G N  • G T .  0 . 0)  00 TO 900

AN( , l= P l — A N G I
900 CO NTINUE

Ar ~lC,=ANC,.At’JC,1
1000 CCH1~~N~~F

T~~~T~~2. *P T _ A N C ~
TF(THFT .LF . 0 • 00~~~~) IC’-4K=I

7’)fl0 PFTlIP~-i
F’~fl I

4.
~

~

- -

~

-- —.

~

-- -_ - - -

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — ~~~~
- .-~~~~~~~~-



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SUBROUTINE COMPAPF’(N,N1,J1,J2,TFLM .TCOM)
C
C •~ THIS ROUTINE CHECKS TO SEE IF THE JOINTS .11 4140 J2 ARE FOuND
C **~~ TN ANY OTHER TRTANGLF
C

DIMENSION TELM(3,1)
ICO M O
DO 400 K ’l ,N
TF(P( .50. Ni) GO TO 400
Di) tOO K1 1,3
IE (J1 .NE, TEI,M(K),K)) GO TO 1’~U
GO TO 700

100 CONTINUE
GO TO 400

‘00 1)0 300 K1 1,3
IE (J2 .NE. TELM(K1,K )) GO TO 310

GO TO 500
300 CONTINUE
400 CONTINUE

PFTUPN

500 !C0” 1

END

49
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S( IRPOUT INF sIorCK(N,Jl.J2,J1,I ’~.TC H~~
C
C THIS SUBROUTINE CHECKS TO 5FF T F A P~~0~~CSFn T~~T AN0i ‘ThflFc NOT

• C -~AV F A SurF THE S AME AS  T W O  O T ’ E ~~ T R T ~~~~~~L~~ d
C )T OETIJQNc
C JCHK 0 N O N E ~ C ’ Nfl
C TCHK 1 TW O c~ 1)rc FOUND
C

PIMFNS ION T F LM( 1 ,l) ,J (1) ,JC Hl( (~~) .11 ( 1) . 1 2( 1)
D A T A  12/2,1,1/
DATA T 1/ 1 .? .3 /
DO 100 JJ=1.3

ICfl J C H K(J J) 0
J (1) J1
J (2) J2
J ( T 3 ) 11

C LOOP ON 3 POSSEPIL ITTES IN A 1~~TAN0 LF

Dl) 600 ~I=!.3
Ml=j 1  ( K) )

M ?=12 ( K ))

C
C LOO ° ON ALL ELEMFNT ~
C

DO d0() k 1 , N
C
C C l-4F C K JO IMT J ( M ) )  ‘) N A LL JOINTS IN ELEUVNT(K )
I’

[30 200 ~ =1, 1
T F (  J ( M ) )  •FQ. ~F L M (M ,V )) 00 TO ~O O

700 CONTINUE
G M  TO ~O0

C
C IF ONE IS FOUN1) CHECK O I NT  J~~..A7) AN ALL J O INT S  IN E LF M F NT  ( K )
C
‘00 1)1) 401) ~~~~~

TE ( J ( M ? )  •F0. IFLM(~
4 ,~~ i ) JC~~’< 

(~(1)= JCH K ( K l ) + l
4 00 CONT INI)F
SPO CONT IWUF
000 CONT INIJF

C
C CHFCK IF T WO S IDES WEP E FOUNI)
C

I C~~< =
r) (, ~Oo JJ=1~~3
IF(  U C H K ( J  I) • 0T~~ 1)  ICHK~~ 1

7 00 CrM T~~lJI(r
RE Ti URN
E’~fl
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OVFPLAVCCONTOUP,2,0 )
PROGRAM MPCONTP
COMMON/CONTRL/NCONTP,VAL (20),IFLOW,IP ~JUM ,JM AX ,NELM ,IPTS
COMMON/COPE /KORF
COMMO N A( 1 )
CALL KUPEFL (A,KOPE,KEL )
KOPF=64*(KOPEfl,4) -

~~~~

Di) 100 1 1 , KOPF

10 0 A (T )=O.O
PE~~T NO 7
REA D(7) JMAX,N ELM
LK=JMAX .1
LKI=2*JMA X,1 - •

LK~~=3*JMAX ,l
M K~r 1*NELM,l K7
LDIF KOPE_MK
IF (LDIF .GT. 0) 00 TO 400
CALL CONNFC (6
CALL TEK(1 )
WPTTE (6,9000) LDTF ,KOPF
CALL EXIT

400 CALL CO~JT(A( 1 ),A( LK) .A (LK1) ,A (i K?))
DO ~00 I 1,KOPF

~O0 A (J)=fl •~
K~~=KOPE/5
L~KI=2*Kc .1
LK2=4* Kc,1
CALL OTSCON(6)
CAL .L ORr)EP (A(l ),A(LKI ),A (LK?) ,k5,INU M)
CA LL CO~’NFC (6)

9000 FCO 4AT (IH * COPE INSUFFICIENT FFDED =*17* AV A I L A R I  F ~I7)
E~~’fl

51
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SURROUTTNF CONT (X,Y,Z,TELM)
DIMENSION X (1) ,V(1) ‘7(1) ,IELM ( ,1)
COMMON/CON TRL/NCONTR,VAL (2A) ,IFLOW ,TNUu .JMAX,NFLM,TPTS

C
C 4 C0NTOl)PIP~’G PROGRAM FOP PANflO’~ S~~ACF(1 POINTS
C THE POINTS MAY RE RANDOMLY NUMPEPED
C ALL POINTS MOST 85 CONNECTED TN SUCH A MANNEP TO FORM

C NON—OVEPLA °IN0 TRIANGLES CALLED ELEMENTS
C

CALL TEK (l)
C
C READ THE X — V COORDINATES AND THE NODAL VALI)E
C
700 Di) 100 J 1 ,J M A X
300 PEAD(7) X(J),’f(J),7(J)

C
C READ THE NODES FOP EACH ELEMENT
C

DO 400 N1 ,NEL M
400 PEAD (7) (TFLM (K ,N),K=l,3)

REWIND 7
WRTTE (7) lM A X ,~4F L M

DO 410 J I,JMAX
410 WRITF (7) x~~J),Y (J).7(J)

DO 420 141 ,N ELM
470 WPITE (7) (TELM(K,N ),K=1,3)

CALL MAX *4~ (~j(~~,y,JMAx ,~~FLOW)
CAL L CONTOII P(X,Y.7. IF LM)

51)0 CALL O I S C O P4 ( 6 )
WOTTE (6,9000) NCONTR,JMAX ,NELM
WPTTE (6,9200)
00 600 I 1 .J MA X

600 WPITE (6,9400) I,X(T) ~Y(I)~~7(I )
WRITE (6,9100)
00 700 L=1,NELM

700 WPITE (6,9500) L,II’LM (1,L),TFLM(?,L),IFLM (1.L)
REWIND ?

800 PEAfl (2) K,A .R.j
IF (FOF(2)) 1300,Q0O

900 IF(’( •GT. 7)  GO TO 1200
GO TO (1000,1100),K

1000 WOITE (6.9900) T,A ,R
GO TO 81)0

1100 WPITE (6,9000) 4,8
GO TO 800

1200 WPITE(6,9600)T,A
WP TIE (6, 9700)
GO TO 800

1100 CONTINUE
CALL CONNVC (5)
CALL CONNI’C (6)
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9000 EOPMAT(IH! * (9IJMPEQ OF CONTOURS TO RE PLOTTED *I5/
• * NIJYREP OF NODES

2 * NIUMPEP OF ELEMENTS =*J5/)
9100 EOPMAT(1H0* CONTOURS TO RE PLOTTED *//)

• 9200 FOPMAT (IHO* NODE*4X*X_COOPD*l1X*Y_COOPD*1IX*VALUE*//)
9)00 FOPMAT(IH)* ELFMF’NT NODE 1 NODE 2 NoDE 3*//)
9400 F(IRMAT (!5,~~E1P .7)
9500 FOPMAT (419)

~60O EOPMAT(1HI*CONTOUJP NUMBER *15* CCThJTO(JP VALUE F14 7)
9700 FOPMAT(1 HO* ELEMFNT*29X*LINE*/I?X*X*14X*Y*19X*X*14X*Y*//)

• 9800 FOPMAT (T5,2F’Ic.8)
9900 EOPMAT (1H.,39X,2E15.8)

END
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SUR POUTINI’ CONTOIJR(X.Y ,Z,IFLM )
COMMON/CON TPL/NC .ThITP,VAL (2fl ),IFLDW ,TN1JM,JM AX,N EEM , T PTS
COMMON/HIPLOT/IHI • ITEK
DIMENSION X (1) ,VU) ,IFl M (3,I),~~(4),TX(4) ,TY(4)

• DIMFNSION LABL (?0)•IAP (6).7(1)
Di) 100 1 1,20

100 L AR L( I ) 0
DO 1100 K=1,NCONTR

NCONTP1=NCONTP,I0
WRTTE (2) NCONTP3,VAL (X),V~ L (K ),K
DO 1000 J=1,NFLM
J! T E L M (1,J )
J .=TELM (2.J)
J1 IELM (3,J )
F ( I ) 7 (J 1)
F (?) 7 (J2)
F (1) 7(J3)
F (4)=F Cl)
TX (1 )=X (J1 )
TX (’) X(J’)
TX C ‘I =X C JI)
TX (4) TX (1)
TY (1 )=Y (J]
TV ( 7 )  Y CJ2 )
TV(3 ) VC J3 )
TV (4 )  =TV ( 1 )

IF (K .GT. 1) 01) Ti) 190
IF (I TE K .~‘F. 1) 00 TO 100
CA L L MOV EA (T X  ( 1)  .TY ( 1) )
DO 200 M 2,4

‘00 CALL OPAWA (TX (M). TY (M ))
100 CONTINU F

BA AMIN I (I’(1) ,F(2) •E (l) )
AA =A MAXI (I’(1) ,F (2) ,F(1)
IE (VAL (1) .GT. 44 .08. VAL(NCO UTP) .LT . BA ) GO TO 1100
JE (VAL (K) .01. 44 .OP. VAL(K ) .LT. BA) GO TO 1000
IRC’14 0
XxI=0 .O
YV1=O.0
DO 900 L 1,3
I~~(F (L) •I’r)~ VA L (K)) F(L)=F (L)*I.0001
IF (F(L+1) •50. \IAL(K )) F(L,1)=F(L,))*I.000I
IF ((F (L)_~/AL (K))*(VAL (K )_E(L,I))) Q00,600,500

~00 ALP (VAL (K)—F (L)) / (E(L+fl—F (L ))
X X=TX (L),ALP* (TX(L+i)_TX (L))
YY T Y ( L ) , A L P * ( T Y ( L , ) ) _ T Y ( L ) )
!F( T FUGN ~ NI’~~ 1)  00 TO 800
TF (XX I .EO . XX •A’JD. YY1 .50. VY) GO TO 800
T F (TTFK .F~~ . 1 )  CALL OASHA(XX ,vY,1)
IRC~I1 IPG~ie I
w~~ITF (2) T9C,N!,XX,YY,.J
LAPL (K) LAPL (K),1
LB=LARL (K)
TF (MOO (LR.INUM )) 700,600,700

• 600 IF( T T FK .‘~‘I’ . 1) GO TO 700
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CAL L CHPS I7(4 )
CALL FFOP~4(V AL (K) .6,), TA P,1 ? )
CAL L JI USTFP(6.TAP,O,37,LIN,TOFCFT)
CA LL . ~ OvPr i . ( IO FSFJ T ,f l )
CAL L HLA R F L( I  ~~ , I A Q ( 1~— L E N . 1) )

700 I~~C’~=0
Ii = 0
00 10 900

~00 !F(ITF’K .FO. I) CALL MOV EA (X X ,YV)
T P0N 1=IPG~J.)
IF( i  .NE. 0)  PACKSPACI’ 2
WPTTE(?) TP GN 1,xX, Y Y,j
X X 1 = X X
Y Y I = Y Y
I HC,14 1

P~~r )
900 CO”JTP”UF

1000 I~~C M 0
1100 CONTI 1~JUr

TF (TTEK .~‘E. 1) PETUP1’i
CALL BELL
CALL TSrN D
CALL TINP IT ( I C I~ )
RETURN
EM’)
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SUAPO’JT TNE M A X M T N ( X ,Y , J M A X , T F L ~ W )
CO M MO N/M XMN/XM AX .X M I N ,Y MA X ,Y MI~~,XC ,YC
CC)MMON/H IPLOT/IHI • I TE’(
DI MENSION x(l),y (1)
IE (TABS (I FLOW) •FO . 1) GO TO 2’()
X M A X — 1 .E70
X NTN 1.E20
YMAX —1 .E?)
YMIN 1.E20
00 100 J ),JMAX
X M A X A M A X I ( X M A X , X ( J ) )
X MI 1.IAM TN1 (XMTN,X (J))
VMAX A MAX ) (YMAX,Y(J))
Y UA IP4 A MTN I (YM I N .Y (J ) )

100 CONTINUF
200 IF( ITE K .ME. I) 00 TO 100

CAL L SWINOO (200,650,50,650)
CA (.L OWINDO (XM IN,XMAX ,YMIN.YMAX )
CALL TEK (l)

300 CONTINUE
RETURN
E 141)
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SURPOIJTINF ORDFP(X,Y,TFLAG,LMAx ,INUM)
C
C THIS ~O (JTI~~F’ ORDERS THE CONTOUO LINUS TO FORM A CONTINOLJ S I INS
C

COMMON/H IPL OT/ TH I  , ITEK
DIMENSION X (2.l) ,V(2,l) ,TFLAC,(1)
REWIND ?
I STDP O

1 1)0 REAO (2) K,CON,C0141,KK
IF (EOF (2)) 2400,700

700 MOPF O
!F(K .GT. 100) 00 TO 2400
00 100 i= 1, LMAX

300 IF LAG ( I ) — )
C ON 1 C ON
14=1
1950=0

400 PFAO (?) J1,A ,~~,KK
TE (FOF(?)) 2500,500

500 CONT INUE
TF (J1 .01. 7) 00 TO 99~
X ( J ) , N ) = A
Y ( J 1,N) R
PEAr)(2) J?,C.D,KK
l F ( F O F ( ? ) )  24 00 ,600

600 CONTINUE
1F(J?.GT. 2) 00 TO 900

V (J?,N) =0
71= 4—C
72 = B— !)
TF (ABS (71) •4T~ 0.1)01 •ANO. AB S(72) .01. 0.001) GO TO 700
GO TO 400

700 CONTDIUF
I FLAG C N)
IPE’)=TPED.l
N = N • I
K M A X  = 14 — 1
IFUPEI) .11. IMAX ) GO TO 41)0
MOPF 1
00 801) 185=1,5

900 BACKS PACE .

900 BACKS PACE 7
NMAX 1

IFURED • I T . 2) 00 TO 100
WRITE (6,9000)

1000 00 1400 J1= ),KUAX
00 )301) 11= 1. 7
h IKE = 0
IF (TFLAG (I1 ) .01. 0) 40 TO 1400
A= X (Ii ,J1)
8 Y  UI ,J1)
00 1200 J = ii (MA X

00 1101) I = 1. 2
TF (.J .FM. It .4140. 1 •FQ. 1!) Go TO 1200
TE (TFLAG ( I) .01. 0) (,o) 10 1700
4A 4 — X  (I .1)
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PP= 9—Y (T, U
IF( ABS(A4) .01. 0.001 .A Nr~ . A 9 C ( 8 F 4 ) .01. o .001) GO TO 11 fl0
TL 1Y~ IL. T K F • I
GO TO 1101

11~~0 C~~NTtNU F
1~’)O C ON Y f H I c

T F(TLT KF .~~O. C) 
(.~~ T )701)

1100 CONTIN (JF
1400 Cn ~ . TI ~~ W

[30 I S O C ’  J! = I ,  KM AX
I) I
IF(TFLA C,( 1) .01. 0) ‘O TO ISO~
01) TO 160!)

F00 C f l r~ T T N I J F

1~~n0 A= XUI , .J1
R= Y(11.JI)

1700 W R I TE(7) CONT, A ,R
W Q T T E ( 6 , 9 !r ’o)  C~V ’T .A,B
K = 1
I F ( T 1  .FO. 1) = 2
WPTTS(7) CONT,X(K ,J1),Y(K,.JI)
W PTTE (6,9100) (ONT,X(K,J1),y(Uc . II )
A = X (K.J1) - ‘

P = Y (K,J))

T FLA G (J f l=) - •

=
1800 [30 ‘000 J 1 , $MA X

IE (IELA G (,J) .GT. 1) On TO 2000
1)0 1900 1=1.2
7 1—i ~—X (!,))
7~~=~~—Y (), U)
IF (ABS (71) .01. 0.001 .08. APc(7?) .01. 0.00) ) GO TM iQOn
TEL
IC i-U K =0

IFU • V~ )~ 9 )  N = J

A= X (N,J)•F 3 =Y ( N . J )
WQTTE(7) Ci)MT,A. H

WPITE (6,9) C 0 )  1 f li- IT . A . I~
NMA~~zNM A X+J
(0  T M ?0fl~

?~~flO 1 ) N T I N ) j F
! F N ~~4A ~ ~~~ ~~- ‘ t X )  G~

) TO 2 ) 0 0
I~~~~’ C H ’  • (~T • (~) N 1 A X ’~MA X . l
I~~~T C H K • ‘~T~ 01  ~0 T - . 2 ) 00
I •~~ U =  )
(.0 TO lQ lr

21 00 C~~ T IN’~~
C1 M ’ 1 — l  .* C O NT

T~ ( 1 5  f l \~) •GT • I’1  T M ?~~‘0
i •T ~~( ~~~~~~ ~~~~~ ~~~ . -AN ~~ . MORF .~~o. 0) C,i) TO 1f)

~
1~ ( “  ~ .~~~~~. ‘ V A X  .A N ri . I.1M,~ V . 0. 1)  0’ TO 9 0 1

2100 Or- ~~ 1O0~
24 00  C~~ - 1NI l~

Pr T -
~~~M

2 c r ( )  TST 0~~I
i,(j  TO I00~
C - - -~AT ( ‘ * ( ~ JTC.  ~~~~~~~ -

0 100 FO~~~A T 1 - ~ ?~~4 .  i 2 X . -  1~~ . 7 ) )
Fr p
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OV~ PL 4 Y  (CO” ITO( IP , 1, 0)
PROGRAM MPPLOT
COMMO’~4/COqF/KOPS
CO NMOM/ CO ,IjT RL/NCO NT R,VAL (? 1)) , IF LOW , TNUM ,JMAX ,NELP4 ,IPTS
COM M O N/ MX M N/X MA X,  XMI N. YMAX , Y MT~ ? . X C ,  YC
COMMON A t))
CALL KOPEFL (A,KOPF,KFL)
K0RF 64*(KOPE/64)
or) too T~~ t ,KOPF

100 A( T) 0.0
CAL L COP4NEC (6)
REWIND 7
PFAO(7 ) JMAx .MEI U
L~~ ) MAX.1
LKI =LK.JM AX
LD T F = KO P E— L K1— J MA X
IE (LDIF .41. 0) GO TO 150
CALL TEK(1)
WPITF(6,9000) LDIF,KOPE
CALL EXIT

1~~0 CONTINUF
C ALL MXMNPL (A(1),8(LK),A(LK1), IMAX ,SI7,IFLOW )
DO 700 141 ,NELM

‘00 RFAO (7) 11,12,13
C
C MXNI JM = 100 THIS CONTROLS THy MAXIMUM NUMBER OF CONTOUR POINTS
C THAT WILL RE SPLINED FITTED AT ANY ONE TIME
C THIS MA Y BE INCPFASED DEPENDTNG ON COPE AVAILABLE
C

MXN I 1 100
IK= MX 1~J1JM*1PTS
LK=MX NUJM4 1
LKJ =7*hqXN)IM+~
LK?=IK •LK1
LK 1=IK.LK7
LK4 IK,LKI
LKS=TK•LPc4
L K6—IK •LKS
LK7 IK.LK6
L K R IK.L K7
LKQ=IK.LK R
LDI F KOPE—1K9
IF (LDIE .01. 0) 40 TO 300
CAL L T F K f l )
W RIT E(6 ,9 00 0)  LflI~~,KOP F
CAP I EXIT

100 CALL SPLIMc (A (1).A(LK ),A(LKI),A(LK?),A (LKI),A(LK4).A (LKS).
I A (1K6).A(L.K7).A(Lk0),M X N U M .S!7)

9000 FOPMAT (IM * COPE INSUFFICIENT T N OVERLAY 3*/* NEEDED =~~I7
1 * AVAT LA PLE ~T7)
E NO

I-
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SUPQOUTI MF MXMNPI C X , Y , ? , J M A X , S T 7 . T F L O W )
CO MMO N/ MXM N/X MAX , XM IN, VM AX , Y MI l ~

I . x~ .v c
COMMON/HIPLOT/IHI,TTEK
01M5N51014 X ( 1 ) . Y C l ) , 7 ( 1 ) , A 1  (2) .A?(?) .IAP (6)
DA T A  A I ,4 7 / 4’ 9 . 0/
X M A X = — 1 . E ? O
YM A X — I.E?fl

XMIN 1.E7I)
‘T M I N  1.E20
00 100 • J = 1 , J M A X
8540(7) X ( J )  ,Y(j) .7(J)
X M A X A M A X 1 ( X M A X , X ( J ) )
X M T N A M INI  ( X M T N , X ( J ) )
YMA~~~A MAX 1 (VMAX ,Y(J))Y M T P4 AM INJ ( Y M T N ,Y ( J ) )

10 0 CONTIN!JF
X M A X A T N T (X M A X . 0 . c)
X MIN AINT (XMIPJ— fl .5)
V H A X = A I N T ( V M A X . 0 . 5)
Y M!N A I N T ( Y M I N — 0 . 5)
IF ( IT F X  .ME . 1) 00 TO 100
CALL T E K ( I )
CALL RINI TT
CA (.L NPTS(7)
CALL SLIMX (700.R50)
CALL SLT MV(50,700)
CALL DLTMX (XM IN ,XMAX )
CALL O L ! MY ( Y M I N ,V M A X )
CALL XFPM(4)
CALL YFPM (4)
CALL CHEC K(A 1.A 7 )
CALL DSPLAY (A1,42)
CALL CH~ ST7(4)
!E(IFLOW .11. 0) GO TO 250
00 200 J 1 ,JM A X
CALL FFO PM(7(J ) ,6 , I , I AP,32 )
CALL J UST ER(6 ,IAR, 1.3’ ,LFN,IOFSET)
CALL MOVEA (X (J),Y(j))
CALL HLABFL(1,41)
CALL MOVRFL (IOFSFT,—S)
CALL HLABFL(LEN,IAP(6—LEN.I))

‘00 CONTINUE
?5f) CAL L BELL

CALL TSFND
CALL T T N P ( J T ( I C Q )

300 ! E C T H I  .NF . 1) RETU RN
0X (X MAX—XMTN )*0 . I
DY ( Y M A X ~~Y MT N)* 0 .1
XX 0.~
YY O.0
ANt 1M XM TN
CA LL N1PMBFP(XX.~~0.25,1). ,A PJUM ,0 .fl , 1)
CALL PLOT X X . V Y . 1 )
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DO 110 T 1,10
XX ?.FLOAT (I)
ANUM ANIPM.OIX
CALL P L O T (X X , V Y . 2 )
CALL P L O T ( X X , — 0 . 1 , 2 )
CALL NU M BF Q (X X ,— 0 .? 5 ,0 .14 .A N UM ,0 . 0 , l )
CALL P L O T ( X X , Y Y , 3 )

310 CONTINUE
XX 0.O
ANUM YMIN
CALL NUMBFR(—0 .?5,YV,O.14,At’DJM,90. .1)
CAL L PLOT (XX,YV,3)
DO 320 I 1,10
YY 2. * F L O A T ( I )
ANUM ANUM+DY
CALL PL O T C X X ,Y V . 2 )
CALL PLOT (—0.),VY.?)
CALL NUMBFR(—0 .2S,VY,0.14,ANUM,90.,1)
CALL P L O T (X X .Y Y . 1 )

320 CONTINUE
ST7 20./(YMAX— YMIN )
TE (!FLOW .LT. 0) RETURN
00 400 J 1 . J M A X
XX X ( J ) ~~ST Z
YV V ( J ) * S 17
CAL L P L O T (X X , Y Y , 1 )
CALL P4APKFP(I)
CA LL  M U M R F R(X X .0 . l , YY , 0 . 14 , 7 ( J )  ,0.0.1)

400 CONTINUE
RFT (IRN
END
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SUBROUTINE SPL INE (X,Y,XP,YP,A,P,C,D,T,S,MX,S17)
COMMON /CONTPL/NCONTP,VAL G?0) ,IFLOW ,INUM ,JMAX ,NELM ,TPTS
COMMON/HI PLOT/IHI ,ITEK
COMMON/MXMN !XMAX , XMIN,YMAX,YMIN ,XC,YC
DIMENSION XCI ) .Yt) ) ,YP(1) ,XP (1) ,A (1) .8(1) ,C (1) .0(1) .1(1) ,C (1)
DIMENSION 148(6)

50 MOP F O
I PPN T 0
I PPNTO O
V AX =0 .0
DO 150 I 1,MX
8540(7) V,X).Y1
TF (FOF(7)) 200,100

~Q0 IE (T .50. 1) VA K V
110 IE (VAK .NF . V ) ~O TO 190

X (I) =X 1
V (I) Y1

1y ~~ CONTINUE
MOPF=j

1°f) BACKS°ACE 7
200 1=1—1

TEU •LF . 0) 00 Ti) 400
IF (TTSK .NF. 1) 60 TO 210
CALL FFORM (ABS (vAK),6,I,IAP,32)
CALL C H P S T 7 C 4 )
CALL JUcT~~R( 6 , 1A P , 0 , 3 2 , L E N ,T O F c ET )

210 CONTINUE
NOUT IPTS*J
J=1
CALL CIIPV F ( T ,X,V.NOUT,XP,YP,A,P.C,fl,T.s)
IF (TTEK .FQ. fi CALL MOVEA(XPf7),yP(J))
IEIT HI .GT . 0) CALL PLOT (XP ( 1)* S IZ ,YP ( 1)* S I7 ,3)

215 J=J•I
X X XP (J)*S17
YY Y P (J ) * c T 7
IPPNT IPRNT.1
!F (MO0(TPPNT,IN, IM)) ?90,??0,290

?20 IF(ITEK .FQ• 1) CALL MOVPFL (IOFSFT,—5)
TPPNTO I
JE (I HI .GT. 0)

1 CALL NTJM RER (XX.YY,0 .?1,ABS(VAK),0.0,I)
XX 1=X P (J~ fl*SI7
YY2= ’YP (J—1 )*577
IE (T III .GT. 0) CALL PLOT (XX1,YY1,3)
IF(TTEX .V0. 1) CALL HLABELCLEM ,IA P (6—LEN+1))
IE (TTEK •EO. I) CALL MOVEA (XP ( ‘—1 ),YP (j—)))
IFCIPRNTD .S0. 2) GO TO 50

‘~~0 IF (ITEX .ED. I ) CALL DRAWA (XP .P),YP(J))
IE (THI .GT. 0) CALL PLOT (XX,YY,?)
IF( J .LT. NOUfl GO TO 215
7F (i-~ORF •GT. 0) 40 10 50
IF (TPPNTF) .01. 0) 00 TO SO
IPPNTD 2
K 1
?F( TTFK .~~O. 1) CALL MOVFA(Xp (K),yp(K))
IF (IHI .GT. 0) CALL PLOT (XP (X)e517.YP(K)*SI7,1)
GO TO 720

400 CONTINUE
IF(TTEX .NF~ 1) PFTURPPI
CALL BELL
CALL TSEND
CALL T INPIJT CI CP)
RETUR N
S Nf~)
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SUBROUTINE CURVE C NUJ M IN,X IN,Y!N.NUMO UT ,XO UT,YO UT ,A, P,C ,r , ,T ,S
DIMENSION X I N ( 1 )  . Y I N( 1 )  ,X O I I T ( 1 )  ,Y O U T ( 1 )
DIMENSION A (1),R (I) ~C (1).D (1).T(1),S(1)5 ( 1)  = (1.0
DO 100 1 = 2, NIIMIN
Dl = X I N ( I ) — X I P j ( I — 1 )
02 = YIN( I)—YIN(T—1 )

100 S(I) = S(T—1 )~~SQPT (D1~~D1•D2~ D2)400 CALL S P L C O F ( S ,X I W , N U M T N ,A , R ,C , n ,T ,? . ,0 . ,2 ,o .)
DS=S (NCJMIN) / (P.JIJMOUT—I )
DO 500 I = 1. NUMOIJT
TI = DS’ ( I— l)  _ -

500 CALL SPLTPP(S,X 1N,NUM I N ,T , f l .T T .X O U J T ( I ) )
CALL SPLCOF CS,YI OJ,NUM!N,A,R,C,fl,T,7,0. .2,0.)
Or) 600 I = 1,NIJMO ,ST
TT = D5* (T_1)

600 CALL SPLTPP(S,Y IN,NUM TN ,T , f 1 ,TT .YOIJT ( I ) )
7FTU RN
END
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SUBROUTINE SPLCOF (X,Y,N,A,R,C,0,T,h1,V1,I2,V2 )
C THIS ROUTINE COMPUTES THE VECTOR OF SECOND DERIVATIVES
C IN AR RAY I WHICH AP E NEEDED TO SPLINE INTERPOLATE
C TABULAR DATA STORED IN X AND V . ALLOWEr) END CONDITIONS
C INCLUDE SOECIFICATION OF Y” OP Y’~ ’ M EAC H END.
C WHEN I i  I S I OP 2 THEN Vi IS CHOSEN VA L UE OF
C Y” OP V”. RES°ECTIVELY, AT X= X (1). I? AND V2 HAVS A
C SIMILAR MFAN INO, FOR THE RIGHT FND AT • X ( N ) .

DIMFNSION X(1) ,Y (1) .A (1) .8(1) .0(1) .0(1) .1(1)
C FORM THE TPI0IAG0~”AL SYSTEM DEFINING TI-US SPLINE

C COEFFICIENTS.
141 = N—I
DO 10 J = Ml
HJ = X (J)—X (J—t )
HJ 1= X ( J . I ) — X ( J )
HiP = I-4J.HJl
0 (J) = HJ/HJP
8(J) = 7.
C(J) = l.—A (J)

10 D(J ) =6 .* ( (Y (J , 1)_ Y ( J )  / H J 1 — (Y (  I ) — Y ( J — 1 )  )/I-4J)/HJP
C EOPM THE FQUATIONS FOP THE END CONDITIONS.

IF( T 1 .EO. 2) 00 TO 20
H . = X ( 2 ) — X ( I )
8 (1) = 2.

C C I )  = I.
0 ( 1)  = 6.*((Y(?)—V (i))/H2—V1)/H2
GO TO 30

20
CU) =
Pt)) = vi

10 IE(I 2 .50, 2 )  GO TO 40
MN = X ( W ) — X ( N — 1 )
A CM ) = 1.
R (N) = 7.
0(14) = A.*(V2—( Y (N)—V CN—1 ) )/HN)/HN
GO TO 50

40 0(14) = 0.
R (M) = I .
0(14) = V2

C SOLVE FOR T (i), ... , T (N) IJSI~~C. GAUSS PEOUCTIONcO 00 60 Ic = 1, 141
P =
B (K .1) = R(K.))~~P*C (K)

‘-0 D (X.I) =P (K,l)—PaD(K)
1(14) =
00 70 J = 1. NI
K = M— J

71) T ( K J (D(K)—C (K)*T (X,1) ) / A f r )
PS TI JPN
END
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SUBROUTINE SPLTPP (X,Y.N,T,ID,XT.FT)
C TH IS ROUTINE PRODUCES A SPL INS INTERPOl AT ION VALUE FT
C COPPESPONDTNG TO AN X—POSITION X T .  W H E N  ID EQUALS
C 0,1,2 OP 3, THEN FT TAKES T I-IF VALUE OF’Y, Y”. YUSi , OP
C THE INTEGRA L OF Y*OX BETWEEN LIMITS X( 1 ) AND X. THF
C ORIGINAL DATA POINTS APE STOP EO IN X ( T ) ,  Y C T ) .  1 1,
C ... .1). THE VECT0~ I CONTAINS THE V” VALUES RET UPNEO
C FROM SUBROUTINE SPLCOF .

DIMENSION X ( 1), Y ( I ) .  T ( 1 )
101 = 10+1

C CHECK WHETHER XT IS OUTSIDE TH~ ORIGINAL DATA RANGE
I F (X T  .LT. X ( 1 ) )  GO TO 80
IF (XT .GT. X ( 1 J ) )  40 TO 120

C DETERMINE THE FIRST DATA POINT TO THE RIGHT OF XT
DO 10 J = ?. N
T F ( X ( J )  .05. XT ) 0,0 TO 40

10 CONTINU F
40 JI = J—1

HJ = XCJ)—X(J 1)
HJ6 = 6.*HJ
GO TO C~~O,60,70,72), 101

~0 FT= (T (JJ)* (XCJ)_XT)**3 • T (J)* (XT_X(J1 )**3
~ •( 6.*( Y ( J ) _ Y ( J l ) ) _ C T ( J ) _ T ( J i ) ) * H J * * 2 ) * ( X T _ X ( J 1 ) )  - 

-

•A .*HJ*y(J1)_T (.j1)*HJ**3)/HJ~
RETURN

~~0 F T=( *3 . *T ( J l ) * ( X ( J )  _ X T) * *2 .3 . * T ( J ) * ( X T_ X I J I ) ) * * 2
% •~~~*(y(j) — Y(J1)) — (T(J) — T(J1))*MJ**2)/HJf,

RETURN -

70 ET= (T (J1)* (X(J)_XT) • T (J)*(XT_X (J1)))/HJ
RETUR N

72 HX =XT—X (J1)
FT= .2S*T (J1)*(HJ**4_ (~IJ_HX )**4),.2SeT J)*Hx**4

ç •(3 , * (y ( J )~~Y ( J 1) ) + .5* (T ( j 1)_ T ( J )  )*HJ**2)*HX**2
c +(6 . *V ( P1) * HJ_ T ( J 1)* HJ**3)* HY - - -

ET=FT/HJ6
IE ( I .50. 2) RETU RN
DO 74 K = 2. Jl

= X (K)—X (Ic—I) -~~~~

74 FT=FT+0.S*(Y (Ic_l).Y(K))*HK_ (T (K_I).T(K))*HK**3/24.
RETURN

~O H2 = XC? )— X( 1)
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C DETERMINE THE SLOPE AT THE LEFT END AND INTERPOLATE
C LINEARLY.

SLO0E (V(?)—YC) ) )/H2 — C2. *T ( 1) . T (2 )  ) *H2/6
GO TO (90,IO0,1IO,liS), 101

°0 FT= Y(1) • SLOPF* (XT~~X(1))
RE TI. PR’~’

100 ET SLOPF
- - 

RETURN
110 FT=0.
-~~ RETURN
1)5 - 4 X = X T — X ( 1 )

ET=YC1 ) *HX.fl.c*SLi)P5*HX**2
RE TURN

C DETERMINE THE SLOPE AT THE RIGHT END AND INTERPOLATE
C LTNEARLY.

120 H N= X ( N)  — X (N— l )
SLOPE = (V(N )—Y(IJ—I ))/HN •
GO TO ( 130 . IO0, 1 iO .14 0) ,  101

1~~0 FT =Y ( N)  • cLODE*CXT~~X(N))
PFTUR N

140 HX XT—X(N)
FT= Y(N)*HX + 0.c*SLOPE*HX**?
00 150 J = 7, N
HJ=X (J) — X C J—1 )

150 ET=FT+0.5* (Y(J_1),Y (J))eI-4J_ (T ( J—n~~Tufl~~HJ~~~3/?4.PF TURN
END

66



D IST R I B U T ION

No. of Copies

LS A rmy Missile Research and Development Command

~asic Distribution List 34

Def encse Documen tation Cen ter
Cameron S t a t i o n
Alexandria , Virg in i a  22314 12

Commander
~~S Army Materiel and Readiness Command
A ttn: DRCRD 1

DRCDL 1
5001 Eisenhower Avenue
Alexandr ia , Virgi nia 22333

Superior Technical Services , Inc .
4308 Governors Drive
Attn: D. Creel 1
Hun tsv i l l e , Alab ama 35805

DRSMI-FR , ‘~lr. Strickland 1
-LP , Mr. Voig t

DRS M I -w
-WS P , Mrs .  Rogerson I
-WSE , Mr .  Gibbs  1

Mr. Sellers I

DRDMI-X , Dr. McDaniel 1
-T , Dr .  Kob le r  I

1
-ES 1
-ET I
— M  1

-TBL 5
—TI ) 1
-TE I
-T(~ 1
-TK
-TL , M r .  Lewis 1
-TL A , Mr. Pettey 1

‘~1r . Patrick 10
Dr .  Richardson  i
Dr. Smith I
Mr. Van Bebber 1
Mr. Eppes I

67

~~~~~~~ ~~~~~~~~~
-

~~~~~~~~~-~~~~~--— _~—- -~~~~~ _ _ _ _ _ _ _ ___ —~~ - -_ _ _ _



_ _  

~~~~~

---. --

~~~~~

--

~~~~~~~~~

- ---

No. of Cop ies

DRDMI-TR I
-TB 3
-TI (Record Set) 1

(Reference Copy) 1

63

_ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _


